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The most interesting and instructive 
automobile books ever published—Free 





cost us thousands of 





ERE are the first 





r real books ever 
published concern- 
ing the practical pur- 
chase and proper 
operation of an auto- late 
mobile. They were . 
written by the _ best 
and biggest authori- 
ty in the business— 
a man who under- 
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Complet ly Equipp d 
Here is real value 


30 Horsepows 


dollars. Both books 
are absolutely free. 
The first book tells 
you howto buyacar; 
how to weigh its qual- 
ity; howto determine 
its real value; how to 
judge its construc- 
tion. The second 
book is on the fun- 




















stands and can make 
clear to you the very things 
you want to know most about. 
‘These books are so clever, clear 
and simple that your children 
can easily understand them. 


The publishing of these books 


damentals of proper 
driving, operation and care. 
It will help every motorist 
in America. It tells you exactly 
how to run a car; when, where 
and how to lubricate it; how 
to make adjustments, etc., etc. 


Write for these two free books today 


We want you to read these books 
We know 


, 
ciear ex- 


for a selfish purpose. 
this valuable information, 


pianation and practical advice, in high 


addition to helping 
and operate your car, will only go 
further in proving 
standard and great efficiency, 


for in the Overland you get more 
real car for less money than from 
any other manufacturer in the 
world. 


you. purchase 


to you our 


ease address Deft. 27 


The Willys-Overland Company 


Toledo, Ohio 
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= \ “LIGHT SIX”—$3250 = 
=| . ama , . EITITILL. | = 
=| i OS ee = 
= Who Know’’ } Illustrating the Lozier “‘LIGHT SIX,*’ Six-Passenger Coronado Limousine $4450. at 
= N THIS, the sixth successful season of Lozier [= 
= Sixes, even with Lozier production increased four- [2 
= fold in its two great plants, there will not be enough Loziers to supply all = 

those who want them. Every prediction made last fall has come true. = 


| 
4 


Every forecast Lozier dealers made has worked out to the letter. Therefore, those who expect to get their 
Loziers this year will do well to place their bona fide orders now, just as more than fifteen hundred pur- 
chasers have already done. 


To everyone who knows the automobile industry and the relative regard No wonder, then, that when the Lozier ‘‘LIGHT SIX’’—a true 
in which the several high-grade cars are held, there is nothing surprising Lozier for $3250 — was added to the line this year, thousands wanted this 
about the sweeping success of Lozier this year. car. Thousands who for years have wanted Loziers but did not feel they 


PANO 


could afford to pay $5000 for one. 


| 
| 
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For eight years the Lozier has been the only American-built car that 


TO 







etme . ood oc . 
— has commanded and still commands a price of $5000. No wonder that dealers all over the country telegraphed or came to = 
_ For six years the Lozier has been the most talked-of six-cylinder car in Detroit to secure the Lozier agency. No wonder that our branches in the ames 
— th rld Principal cities received as many as fifty calls and letters in a single day =— 
— oe ee , "CO asking them to arrange demonstrations on 
— Up to the Fall of 1911 when, with the winning of the Vanderbilt Cup, — ‘ - ‘ s. = 
— Lozier withdrew from racing because it seemed that any further victories The, Lozier “‘ LIGHT SIX”* has simply swept everything before it in er 
4 could add no higher honors and because the car had been brought to perfec- the high-grade field. No other car commonly reputed to maintain similar — 
— tion by what racing had taught in years of grilling tests —up to that time high-grade standards of construction and service offers a Six at anvwhere 4 
—_ every principal honor the American speedway could offer had come to Lozier. near the Lozier ‘LIGHT SIX” price at $3250. —e 
= Tear : “se victories came because the Lozier was built right. i : oa we : co ——e 
— y ear after year the se victories came bec ‘hanical difficultie The Lozier ‘BIG SIX’* will set a new record in the sale of $5000 — 
— A Lozier was never withdrawn from a race because of mechanical difficulties. : wie Brag é ; — 
— : ° hes aan 2 s Lozi cars—for men who know automobiles and can afford to take advantage of — 
— Lozier strength, power, endurance and safety won these races, just as Lozier re: sgn a br: : . . , 
=— sconce and eafety have Wan the seupect and aduiination their knowledge are satisfied with nothing less than Lozier quality. And 
— strength, yore tse eae " nat ; 7 Lozier quality in its entirety— mechanical precision, power, luxury and = 
—_ of all men who know motor cars. ; caniienhontx Cental ait ta Sarees = 
ee And the Lozier continues to lead all American cars with no other builders ; ; j — => 
= sufficiently endowed with ideals and experience to combat its leadership. Lozier leadership was never so firmly established as it is today. re 
eres : one 
= LOZIER “LIGHT SIX” LOZIER “BIG SIX” = 
nome _ 
oe = 
— Left-side drive, center control—streamline body design, Electric Starting Left-side drive, center control -electric lighting. Smokeles , oiling system =S 
b 4 and Lighting System. Touring and Runabout models $3250. Coupe $3850. unequalled fuel economy. Touring models and Roadster $5000. Limousine: = 
= nes BIAS $6500. — 
> Limousines $4450. and Landaulets $6. = 
ws = 
= Catalogues mailed on request P= 
—— ° gu = 
— —~—e 
— —_— 
—_— dl 
= L ZIER MO I OR COMP ANY 4503 Mack Avenue DET ROI | MICHIGAN = 
— ’ ’ ? = 
— ——— 
— ° ° 2 ge — 
= Factories: Detroit, Michigan and Plattsburgh, New York = 
= — - = 
— Branches in New York, Chicago, Boston, Philadelphia and San Francisco Dealers in all other Principal Cities = 
— —_— 
— — 
— 
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Utility Household 
Ozonator 


Universal 


Ozonator Ozonator 





Recognizing ozone’s many uses in the industrial 
arts and its possibly larger field in ventilation and 
sanitation, we have produced simple electrical ma- 
chines which furnish ozone in any desired quantity 
for any purpose. 
Where Crowds Gather 

Che G-E Ozonators illustrated can be attached to any lamp socket and use 
but a few cents’ worth of electricity per day. They can be used to supply 
ozonized air to hospitals, stores, hotels, theatres, schools, and wherever crowds 
gather. 








Where Offensive Odors Prevail 


Ozone is also effective in destroying offensive and disagreeable odors. In 
fertilizer plants and in factories which work gelatin, glue, hides, hair, fat, 
bone and similar products this use of ozone will be readily appreciated, not 
only by the manufacturer and his employees, but especially by residents in 
the vicinity of the factory. 


Sizes for all Uses 


Utility Ozonator. A small machine intended for application in out of the 
way places such as basements, closets, kitchens, lavatories, etc. 


Household Ozonator. Of the same general construction as the Utility 
and for general application in the household. Can be located wherever 
convenient and carried from room to room. In houses provided with a 
furnace it may be placed in the cold air duct and so diffuse ozone gently 
throughout the house. 





Universal Ozonator. A more powerful machine, equipped with blowers, 
and intended for use in large dining rooms, cafes, theatres, etc. 


Special Ozonators 


Larger special machines are available for ventilating systems and for 
producing ozone in very great concentration for chemical and manu- 
facturing purposes. Prices and further information on request. If 
you have special manufacturing problems where ozone may be used 
as a bleaching agent or deodorant, or for any other special purpose, 
your problem will be given special attention by expert engineers. 


Your electric lighting company or nearest electrical dealer will supply you with the 
regular sizes of G-E Ozonators If you cannot get them locally write our nearest 
office for illustrated bulletin, prices and complete information. 


General Electric Company 


ete Ce Cleveland, Ohio, Largest Electrical Manufacturer in the World Minneapolis, Minn. Salt Lake City,Utah 


Baltimore, Md Columbus, Ohio General Office : Schenectady, N.Y. Nashville, Tenn San Francisco, Cal 
Birmingham, Ala Davenport, lowa New Haven, Conn. St. Louis, Mo 


Boise, Idaho Dayton, Ohio AD NEA T New Orleans, La. Schenectady, N. Y 
Boston, Mass Denver, Colo DRESS REST OFFICE New York, N.Y. Seattle, Wash 
Buffalo. N. Y Detroit, Mict Omaha, Neb. Spokane, Wash 
Butte. Mont (Office of Agent) os wisville, K Philadelphia, Pa. Springfield, Mass 
Charleston, W. Va. Elmira, N. Y¥ Ke -kuk “a gag eta ¥- Pittsburg, Pa. Syracuse, N. Y 
Charlotte, N : - - ~ lis. Ind Knoxville, Tenn. Memphis, Tenn din = I | a an pc 

oer enn dianapolis, > - ovidence ni on, 

Los sles, Cal. Milwz se, Wis, 3 , 

Jacksonville, Fla Angeles, Cal PRREENG, WO. oe eel, Va Youngstown, Ohio 
Cincinnati. Ot Joplin, Mo Rochester, N. Y 
For Texas and Oklahoma business refer to Southwest General Electric Co., (formerly Hobson Electrie Co:)—Dallas, E) Paso, Hous- 

ton and Oklahoma City. For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 8997 
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SUPPLYING A METROPOLIS WITH MOUNTAIN WATER.—[See page 201.) 
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The Editor tlways glad o receive for examination illustrated 
articles on subjects « nely interest. If the photographs are sar) 
the articles short md the facts autle the ontributions will 
eceive special attentio Accepted articles will be paid for at 
re 1 " ate 

The purpose of this urnal is to record accurately, 
simply, and interestingly, the world’s progress in scien 


tific knowledge and industrial achievement. 


The Naval Reserve Movement 


HERE have beet few moveme of national 
portance f tf more ta iffect the interests 
th count t i the |] posal f establish 

sea-goll ival reserve for the United States. The 
mater for e} ‘ eserve present i tbunda nee 
We have iv much about the dec e of our met 
i t fore tha 
decline affe« the cde ea trade o ind that 
on \m tllor confined that bran 
f Not eCop enlize that the 
I ‘ a l rrea 
th ‘ ‘ int le« f Germa 
and f l 
dred 11 e juired t mn ft Dbaat ge 
the ¢ rad (y ernime 
H i 1 i tl materi 
‘ \\ izree with 
‘ ; t co Ti 
i i ! found here 
t} i ‘ i T the maste 
le I qu tel 
i irg lk (nue i ime 
t £ ‘ \ I vaged 
le ind t t ( 
I l We Lud I ‘ 
w” i if i 
el ) d essed 
rd t rine th mn 
fz ; i me I m t ) of New Y 
lad I i thousand 
tin ed iva I rve ! I! the 
me \ night be assigned at once to the 
u Lip h are nece iry to a fighting fleet 
(ny i eonid lee tre thened at the ery point 
ere it ha ! med may ‘ ‘ to be veak 
‘ ii the str gira i wit 
imilar recruiting id be done at Philadelphia, Balti 
mare Norfoll rh Portland, Vuget Sound and 
lraneisco Phi ource of 1D concerus only our 
istwi trad l this must be added the fruitfu 
reerul ¢ ground offered by the irge body of quali 
‘ ner f al the big im f the 
ty I 
eit ‘ é i t ‘ thre 
{ d f rehant rvi fe them 
‘ ti ind a rea | 
i ! ! I ‘ la t ! - I 
<l i We « " 
i I ‘ t ! ‘ 
‘ v ‘ f ‘ 
ll t ! rve i ¢ bri l 
ure flici 1 fu ‘ 1 I ervice 
‘ i i ‘) ad m Lilke proud 
of | f wearing the il badg ind of 
i I the blue lag it 
Na lies ibere ji no rea doubt t¢t t 
in I ) iri \ ad f ow the establishment of 
! esel f { ed Stutes N 


Morse Signals from London to New York 





lil imnouncement recently made that Morse 
teleg! ! igs vere being transmitted direct 
! \ j al New Yor I! ‘ ine 
fa cable | l i he ehi em 
r le ‘ ( i ret ‘ ind the goa f end 
ey rimenia nd resea i! “ 
attained I Te j " i priate th 
tin ‘ t \ I clue 
deve nent f 


ubmarine telegraphy, and that this successful outcome 
of a long series of experiments and practical tests 
forms a fitting climax to a notable career. 

Those familiar with manuals of electrical testing 
will recall such methods as the electro-static capacity 
measurement of a submarine cable and the condenser 


ts resistance associated with 


method for determining 
the name of John Gott, and it is to this distinguished 
British engineer that we now owe this most recent 
development, which promises to revolutionize submarine 
telegraphy and make still more difficult its replacement 
by wireless Mr. Gott, now well along in years, is 
the senior consulting engineer and chief electrician of 
an important cable company, over whose lines the new 
method has been used for several months with entire 
satisfaction to the engineering and operating staff of 
the companys Beyond the announcement of the sue 
cess of the new invention and the securing of the rights 
for its use, no statement of technical or other details 
has been made: but we are authoritatively informed 
that the method has been used successfully over the 
v r transatlantic, section of the cable for several 
months, and that the complete line between London 
and New York has been worked direct Morse signals, 
sent by hand as fast as a skilled operater could put 
them on the wire, have been clearly transmitted, and 
vhile automatic transmission at high speed has not as 
yet been attempted, it is undoubtedly a possibility of 
the future 
Hitherto the limiting distance for the transmission 
of Morse or dot-and-dash signals through a submarine 
cable has remained at about 500 miles, and in practical 
distance cable working use is made of a sensitive 
galvanometer, or rather some modification such as the 
siphon reeorder, to indicate the flow of the current in 


the cable corresponding to the signals Obviously, to 





oduce the range of the overland telegraph and the 
ease with which relays and repeating devices could be 
utilized to link up cireuits of practically unlimited 
ength us ho mean task for an inventor, and many 
a cable electrician has carried on retined and indefatig 
thle researches in this field But submarine cable 
working at best is complicated by many considerations 
that do not apply to land lines, and the use of repeating 


devices is attended by difticulties realized by few out 


side of those electricians specia killed in this de 
partment Therefore, Mr. Gott'’s discovery is little 
l f epoch making, and the details of the method 
and struments, which we ope shortly to deseribe 
will be awaited with great interest by all Not only is 
the future of submarine telegraphy concerned, but als 
that of radio-telegraphic communication across the 
oceal Will it be able to compete with more efficiently 
ope d cables any more than it does with our present 
nd ow 
The Passing of a Great lronmaster 

ITH the death of John Fritz, America has 

ost a pioneer ironumaster and one of the 

most distinguished manufacturers in that 
iron and steel industry in which this country leads the 


world. John Fritz died at his home in Bethlehem, Pa., 
on February 13th, at the age of 91, and he has left 
behind him a name and a record which, in that broad 
field of engineering in which the activities of his busy 
and fruitful life was spent, are as honorably known 
abroad as they are in his native country 

In many ways John Fritz was the typical successful 
American inventor. Like many before him whose fame 
has gone abroad in the land, he started life in com 
paratively obscure surroundings and without any of 
the reat adventages of education and financial com 


f the later inventors 


petence which have given many) 
ind engineers a “flying” start in the race for success 
ful achievement and honorable recognition 
John Fritz’s father was German, his mother Scotch, 
and he was born in Chester County as far back as 
S22 He picked up his practical education while 
working on a farm and, later, as an apprentice in a 
blacksmith’s shop, his apprenticeship dating from the 
ir SSS. From the first, he had a taste for mechani 
cal work, and his biograplhe speak of his invention 
improved shote which was so efficient that 
i men of the neighborhood came to the young man 
eager to have his improvement applied to their guns 
In 1844 Fritz went as apprentice to a mill for rolling 
bar iron which had been built at Coatesville, Pa., and 
there his ability so quickly asserted itself, that in six 
months’ time he was in charge of the plant as iron 
muster At once he began to introduce improvements 
into the puddling, heating and rolling of bar iron, with 
the result that in 1854 he was asked to assist in build 
ing the well known Cambria Iron Works at Johns 
town, Pa 
Even at that early day the distrust by the workmen 
of labor-saving devices showed itself, and the imported 
Wels! puddiers and rolling-mill men fought young 
Fritz at every turn. He lost his mill by fire, and with 


it went practically all of his capital Undaunted, he 


sought and obtained fresh financial backing, and came 


ick and rebuilt bis mill on a larger and more im 


proved plan Federal recognition of Fritz’s genius 
came during the civil war, and the Government en 
gaged him for the mill which it had established at 
Chattanooga, Tennessee. Here he manufactured rails 
and repaired locomotives for the Government. 

When the Bessemer method for the production of 
cheap steel was introduced into this country, Fritz at 
once realized the enormous value of the process. Fritz, 
Holley, and Jones at once applied their genius to th: 
improvement of the process; and it was they who laid 
the foundation of the enormous industries which are 
now represented by the iron and steel trade in this 
country. 

It is well understood that the re-creation of our Navy 
was rendered possible only when our’ ironmasters 
agreed to take up the manufacture of armor plate and 
the necessary forging for guns of heavy caliber. Il: 
this movement, John Fritz stood foremost, and to him 
we owe the adoption of the Whitworth processes from 
England and the French processes of Schneider-Creu 
sot; indeed his Bethlehem plant was the first to take up 
the manufacture of armor plates in the United States 

Lehigh University owes much to the trusteeship and 
generous assistance of Mr. Fritz, and Columbia Uni 
versity in 1898S conferred upon him the degree of Mas- 
ter of Arts. He was an honorary member of the Ameri 
can Seciety of Civil Engineers, was president of the 
American Society of Mechanical Engineers and also of 
the American Institute of Mining Engineers. In 1805 
he was awarded the Bessemer gold medal by the 
unanimous vote of the Iron and Steel Institute of Eng 
land. Furthermore, he was elected an honorary mem 
ber of that society, at which time there were but five 
other names carrying that rare distinction. Among 
these were the Prince of Wales, King Edward of Eng 
land, and the late Abram Hewitt of New York. On 
Mr. Fritz’s eightieth birthday was founded the Joh 
Fritz Gold Medal for achievement in engineering 
sciences in this country. John Fritz was not more dis 
tinguished than he was beloved The writer well re 
members the occasion of the presentation of the Fritz 
medal to Sir William White, fermerly chief cor 


structor of the British navy, and the entrance of the 


venerabie Fritz, rather late in the evening, when the 


whole audience of distinguished American engineers 


rose to its feet in loving and reverential tribute to the 


aged ironmaster 


Indexes in Scientific Books 
T is high time somebody voiced the sentiments of 
the world at large with regard to the almost univer 
sal custom among French scientific writers of pub 
lishing indexless books. Few things are more exasper 
ating than a reference-book without an index—unless 
the contents of the book are self-indexing, in virtue of 
an alphabetical arrangement or otherwise—and most 
treatises, in good standing, on scientific subjects serv: 
more or less as reference-books. German and English 
scientific books are almost always indexed; French a 
most never. The omission of the index is simply a piece 
of unmitigated laziness on the part of the author, who 
deserves to be castigated accordingly. It is unfortun 
ately true that ideal indexes are rare in every la 
guage. Some one has expressed the importance of a 
good index by saying that an author should always 
make his own index, even if he lets somebody else 
write his book—and this is hardly an exaggeration 
The present writer, who happens to take a particula! 
interest in meteorology, has in mind several cases in 
the literature of that science, in which the indexes are 
so badly made that it is usually easier to hunt down 
a tepic in the text than to seek it by way of the index 
Davis’s “Elementary Meteorology.” an otherwise ad 
mirable treatise, furnishes a shining example of the 
kind of indexing that ought to be avoided. After ai 
entry in the index one finds references to a dozen differ 
ent places in the text, including all the unimportant 
allusions to the topie in question, as well as the places 
where it is seriously discussed. It would have bee 
so easy to put the important references in full-face type 
or italics! On the other hand, the greatest of al 
works on climatology, Hann’s “Handbuch,” is very 
meagerly indexed. This work is rich in the local nom 
enclature of climate, but one seeks in vain to run down 
through the index the places in which the author men 
tions such interesting phenomena as the “pontias,” the 
“Wisperwind,” the “ealina,” and so on. The only 
large work in any language on atmospheric optics, 
Pernter and Exner’s “Meteorologische Optik,” contains 
no index, and few books stand in greater need of one. 
Ilowever, this case is a striking exception in the Ger 
man literature of meteorology; whereas in the French 
literature of the subject one hails with delight the rare 
ease in which a book contains a “table alphabétique” as 
well as a “table des matié@res.” Doubtless the botanist 
and the zoologist, the astronomer and the physicist, will 
eagerly join their meteorological confréere in an appeal 
to French scientific writers for more indexes. 
If, besides indexing their books, the French should 
take to spelling English and German names correctly, 
then truly the millennium would be at hand. 
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Engineering 


Sanitation at Panama.—Coming after the statement in 
the press that the mosquito has begun to develop again 
in great numbers in the Canal Zone, the last report of Col. 
Gorgas, chief sanitary officer of the Canal Zone, is timely. 
The tables show that the year 1912 was the most satis- 
factory of any since work started in 1904. For the month 
of December the average death rate per thousand among 
employees was only 7.14 as against 10.42 in 1911, 25.3 
in 1908, and 45.73 in 1905. 

Block Signals Compulsory.—In its final report to the 
Interstate Commerce Commission, the Block Signal and 
Train Control Board made the important reeommenda- 
tion that all interstate railroads should be compelled to 
adopt the block-signal system. The Board also recom- 
mended that tracks be inclosed and laws against tres- 
passing be enforced. From eight to ten thousand people 
are killed in one way or another on our railroads every 
year, and a very large portion of these accidents are due 
to trespassing on the tracks. 


Extensive Railroad Construction in the Northwest. 
During the ten months which ended October 31st last, a 
total of 698 miles of railroad was constructed in Alberta, 
Canada. The Engineer draws attention to the fact that, 
since 1909, there has been an activity in railroad con- 
struction in Alberta without precedent in the history 
of the North American continent. In 1912, the Cana- 
dian Northern Railway built 463 miles of new line and 
the Grand Truck Pacific increased its mileage from 384 
to 619 miles. 


The Three-million-yard Slide at Culebra.—Another 
huge slide, the largest that has yet taken place, has com- 
menced at Culebra. The present indications are that 
about 3,000,000 cubic yards are in motion, and that it 
will take until the late autumn to remove the material. 
By that time the water will be in the cut, and the two big 
dredges, now building, will be on their way to the Isth- 
mus. These dredges, which have a combined capacity 
of over one million cubie yards per month, should 
easily keep the cut open when once the water has been 
turned in. 


Launching of the “‘Aquatania.”—The launching of the 
* Aquatania ”’ of the Cunard Line is set for Tuesday, April 
22nd. This vessel is 900 feet long and she will exceed 
50,000 tons gross in tonnage. In everything except speed, 
she will be an enlarged ““Mauretania.’’ Her probable 
speed will be 23 knots. She has been constructed with 
the same system of longitudinal bulkheads that charac- 
terizes the ‘‘Mauretania’’ and “Lusitania,”’ and she has a 
watertight lower deck, extending throughout her whole 
length. Her stern frame and brackets weigh 130 tons 
with the other parts in proportion. The total number of 
persons she will be capable of carrying is about 4,500. 


New Freight Terminal at Long Island City.—A new 
freight terminal costing $1,000,000 has been planned for 
Long Island City, which will give manufacturing con- 
cerns in that locality close connections with the railroad 
systems of the country. The property on which the 
terminal and piers will be located covers several city 
blocks, and the plans inelude a huge freight yard with a 
capacity of about one thousand freight cars. The docks 
will accommodate the largest ocean-going freighters, and 
slips will be provided for the largest car floats that are 
used in this harbor. A belt-line railroad will connect 
the entire Queens district business section with the 
terminal. 

Provision of Life-boats.—The British Board of Trade 
has just issued the revised rules for life-saving appliances 
at sea. A table showing the number of davits which 
must be provided speeifies what number must be carried 
on vessels of various lengths. Thus, vessels under 160 
feet in length must carry two davits. Vessels between 
245 and 270 feet must carry six davits. Those of from 
360 to 390 feet, ten davits; vessels of from 450 to 510 
feet, fourteen davits. Those from 590 to 670 feet must 
carry eighteen davits: etc. those from 750 to 840 feet, 
twenty-two davits, and vessels from 940 to 1,040 feet 
must carry twenty-six davits. The number of life-boats, 
or approved substitutes therefor, must provide a seat 
for every passenger. Motor life-boats may be fitted, but 
their use is not encouraged. 


Electrifying the Panama Railroad.—Now that the 
relocation and reconstruction of the Panama Railroad 
is completed, surveys are being made for the transmission 
of power for the electrical operation of the road. Under 
normal conditions power will be taken from the Gatun 
hydro-electric plant, which is now under construction; 
but there will also be a connection with the present steam 
electric plant at Miraflores. Current will be transmitted 
at a pressure of 44,000 volts, and at the various points 
of distribution it will be reduced to the desired voltage 
for running the trains, for lighting the canal, and for 
perating the various machine shops and the gates and 
other appliances at the dams and locks. The railroad 
tracks will be spanned by the usual bridges for carrying 
the cables, ete., which will be placed at distances of from 
200 to 300 feet, according to the local curvature condi- 
tions of the railroad. 


Electricity 


Novel Use for an Electric Flatiron.—A recent English 
electrical paper reports that an ordinary electric flatiron 
was called into playing a new réle by the resourcefulness 
of an automobile driver. Being obliged to leave his car 
in an unheated garage over night, with the radiator and 
the cooling system of the car full of water during a spell 
of cold weather, the driver connected the electric flatiron 
to the lighting cireuit and placed it under the car bonnet 
where it served to protect the engine from probable 
destruction from freezing of the water. 


Lowering of Resistance by Extremely Low Tempera- 
tures.— Recently reported experiments of a Dutch inves- 
tigator have gone far to confirm the theory that the 
electrical resistance of all conductors would be reduced 
to zero by cooling the conductors to the absolute zero of 
temperature. By boiling liquid helium in a partial 
vacuum a temperature of only three degrees above the 
absolute zero was attained. At this temperature the 
resistance of mercury was found to be only one ten 
millionth as great as at zero Centigrade. 


From Oil Lamps to Electric Lights at a Bound.— 
Thanks to a proposed harnessing of a small water-power 
in Yorkshire, England, the people in certain sections of 
that county seem destined to pass from the primitive 
candle and oil-lamp epoch direct to the electric light, in 
an evolution of illuminating methods skipping the use 
of gas altogether. Gas has never been provided in this 
section, but. now a hydro-electric corporation composed 
of villagers, including the postmaster and schoolmaster, 
proposes to utilize the power of a small stream or “‘ beck’ 
to generate electrical energy and sell it at a charge of 
six-pence per unit. 

Uninsulated Aluminium Windings on Electrical Ma- 
chinery.—In the manufacture of electrical machinery the 
dissipation of the heat generated in steel coils and arma- 
ture windings has been improved by using bare alumi- 
nium conductors without any other insulation than the 
film of oxide which forms on the surface of this metal. 
It has been known that coils wound with conductors of 
square cross-section cool down about 40 per cent better 
than coils wound with round wire, because with the round 
wires the air spaces between the consecutive turns and 
layers in the windings operate to check the flow of heat. 
The film-insulated aluminium conductors carry the bene- 
fits of using conductors of square cross-section a step 
further by getting rid of the cotton or asbestos insulation 
which is ordinarily used. The superior heat-dissipating 
qualities of these aluminium windings show to special 
advantage in the construction of lifting magnets which 
use heavy currents and are frequently called upon to lift 
hot castings, ete. In lifting magnets, electric car motors, 
and many other devices the saving of weight is also an 
important item. 

Sewage Purification by Electricity.—Electrolysis as an 
aid to sewage purification is a rather recent development 
and much more is to be expected from it. Oklahoma 
City has installed a plant where this treatment is success- 
fully applied. A slow stream of city sewage is run 
through flumes between batteries of iron electrodes. A 
current of 270 amperes and 2.5 volts is passing between 
the electrodes and, of course, produces considerable 
electrolysis of the salts contained in sewage. The result 
of such electrolysis is to liberate a great deal of oxygen 
and some ozone at the anodes. This active oxygen and 
ozone oxidizes the organic matter into harmless and un- 
objectionable products. At the cathode some metallic 
hydroxides or bases are formed and these assist in 
coagulating the floating filth. Colloidal particles in 
fine suspension are also driven to the electrodes and col- 
lected in masses large enough to settle. This Oklahoma 
plant has a capacity of 750,000 gallons every twenty- 
four hours at a cost of operation of only $2.16. The 
municipality is now building a plant for the electrolytic 
formation of a flocculent precipitate, capable of treating 
4,000,000 gallons daily. 

The Talking and Moving-picture Machine.—On Mon- 
day of last week the Edison kinetophone was exhibited 
for the first time in public on the stages of four prominent 
vaudeville theaters in New York city. In the first film 
a man made a speech explaining the perfecting of the 
talking picture by Edison in the obtaining of absolute 
synchronism between the picture and the sounds. Then 
a painist played, a bugler sounded the reveille, a young 
lady sang, and some dogs appeared and barked. The 
dogs gave the most striking and natural demonstration 
of the new apparatus. A second picture showed a min- 
strel show in which the various members of the troupe 
performed as naturally as in real life, though there was 
no mistaking the fact that the talk and musie were pro- 
duced by a phonograph. The intensification of the sound 
necessary in a theater apparently gives to it more of that 
metallic quality of which it has been suceessfully de- 
prived in the smaller drawing-room, inachines. Never- 
theless it is no more disagreeable than the voices of many 
of the actors who appear on the vaudeville stage. The 
present talking pictures last about five minutes each, 
though we understand a French machine has been per- 
fected in which each film runs three times as long. 


Science 


Restoring Elasticity to Caoutchouc.—Caouichoue, 
which has a tendency to grow hard from exposure to the 
air, may have its elasticity restored, according to La 
Revue, by merely dipping it in a 3 per cent solution of 
aniline. To preserve the red or black tint, which has a 
tendency to turn gray, a 1 per cent solution of penta-sul- 
phate of potash is employed. This process, however, 
involves the disengagement of an offensive odor, but 
restores the elasticity admirably. Equally good results 
are said to be obtained with a mixture of glycerine and 
water, but this unluckily injures the look of newness. 


International School Hygiene Congress.—-The Fourth 
International Congress on School Hygiene will be held 
at Buffalo, N. Y., August 25th to 30th, 1913. The three 
previous congresses have been held in 1904 at Nurem- 
berg; in 1907 at London, and in 1910 at Paris. The 
object of the Congress is to advance the health of sekool 
children, and while it will include in its display a scien- 
tific exhibit representative of the most notable achieve- 
ments in school hygiene, it should also offer an oppor- 
tunity for the exploitation of improved ideas and de- 
vices, whether patented or not, along the line of the 
Congress. 


Chlorophyl and Ultra-violet Rays.—A report on the 
action of ultra-violet rays on chlorophyl has been made 
to the French Academy of Sciences. MM. C, Dhéré and 
W. de Rogowski, who have been investigating the sub- 
ject, find that the pure chlorophyls present a marked 
relative transparence to the rays of the extreme ultra- 
violet portion of the spectrum. The natural chlorophyls, 
in solution in ether, show only a single band of absorp- 
tion exelusively ultra-violet. This common band is 
situated in the middle region of the ultra-violet spee 
trum. This furnishes yet another proof of the biologie 
importance of ultra-violet rays as affecting vezetation. 


Stereopticon Views in Natural Colors.—lollowing the 
giving of popular magic lantern shows in natural colors 
in Paris last summer, which was made possible by the 
autochrome process of Lumiére, Miss Elizabeth Marbury 
has introduced into this country similiar lantern slides 
for the purpose of giving ‘Color Conferences” in which - 
various famous places, paintings, and the like are shown 
as they really appear. M. André de Fouquiéres lectures 
in his native tongue for such as understand his language, 
and other well-known American artists and lecturers 
describe the pictures for the benefit of American audi- 
ences. M. de Fouquiéres has lectured on Persia and 
Versailles, while Mr. Christian Brinton has deseribed 
Spain, the Alhambra, and the wonderful paintings of 
Velasquez, Murillo, Titian, Rubens, Van Dyck, aad 
Goya in the Prado at Madrid. The process used in ihese 
pictures recently shown in New York is the Gervais- 
Courtellement. It is similiar in principle to the Lumiére 
process heretofore described in our columns, the only dif- 
ference being that in place of colored starch grains used 
as a screen on every plate, microscopic colored bars are 
employed. On account of the density of the slides caused 
by this screen, a very powerful 45-ampere are light is re- 
quired to project them, and the heat is so intense that 
there is great danger of cracking if the slide is left in the 
lantern more than half a minute. The results obtained 
are very beautiful, whether it be in reproducing paint- 
ings and tapestries or scenes from nature such as flowers, 
sunsets, and autumn foliage. 


A New Hygiene for Gastric Troubles.—Recent cable 
dispatches from Paris have announced a novel method 
of treatment for stomach troubles, consisting in exercise 
taken by the patient while in the position known as“ on all 
fours.’ Naturally this has aroused more or less derisive 
comment on the part of the non-scientifie but reacdy- 
tongued journalists of the day, who have looked upon it 
as merély another instance in the long list of health fads 
and fake cures. That it is something more than this is 
proved by its serious presentation in such a journal as 
La Gazette Medicale, of Paris. The author of the treat- 
ment, Dr. Meunier, advises it, not as a panacea, but to 
remedy a specific condition, namely, the slow or imperfect 
evacuation of the gastric contents of the stomach, which 
is, as is well known, one of the most frequent functional 
troubles in the pathology of the stomach. Among the 
causes of this is what is known as the “stomachic ptosis,” 
i. e., the stagnation of the mass of food contained in the 
pouch of the stomach. Dr. Meunier proved by a 2eries 
of chemical experiments and X-ray photographs of sev- 
eral patients that evacuation of the stomach proceeded 
with much grater rapidity in this position than in the 
normal attitudes. The explanation of this is sought in 
the assumption that in the evolution of mankind, 
change has been made from the horizontal to the erec 
position of the body. The stomach has remained 
still imperfectly adapted to the new attitude and there- 


{ 


fore ‘funétions better in that common to our four- 
footed ancestors before the intricate development of 
brain and hand led them to stand on two legs so that 
they might use their hands freely for offensive, defensive 
and industrial purposes, as well as gain the advantage 


of increased height and a greater range of vision 
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ubmarine telegraphy, and that this suecessful outcome 
of a long series of experiments and practical tests 
forms a fitting climax to a notable career. 

Those familiar with manuals of electrical testing 
will recall such methods as the electro-static capacity 
measurement of a submarine cable and the condenser 
method for determining its resistance associated with 
the name of John Gott, and it is to this distinguished 
British engineer that we now owe this most recent 
development, which promises to revolutionize submarine 
telegraphy and make still more difficult its replacement 
by wireless Mr. Gott, now well along in years, is 
the senior consulting engineer and chief electrician of 
an important cable company, over whose lines the new 
method has been used for several months with entire 
satisfaction to the engineering and operating staff of 
the company Beyond the announcement of the suc 
cess of the new invention and the securing of the rights 
for its use, no statement of technical or other details 
has been made; but we are authoritatively informed 
that the method has been used successfully over the 
long, or transatlantic, section of the cable for several 
months, and that the complete line between London 
and New York has been worked direct. Morse signals, 
sent by hand as fast as a skilled operater could put 
them on the wire, have been clearly transmitted, and 
while automatic transmission at high speed has not as 
yet been attempted, it is undoubtedly a possibility of 
the future 

Hitherto the limiting distance for the transmission 
of Morse or dot-and-dash signals through a submarine 
cable has remained at about 500 miles, and in practical 

ng distance cable working use is made of a sensitive 
galvanometer, or rather some modification such as the 
siphon reeorder, to indicate the flow of the current in 
the cable corresponding to the signals. Obviously, to 
reproduce the range of the overland telegraph and the 
ease with which relays and repeating devices could be 
utilized to link up cireuits of practically unlimited 
length, was no mean task for an inventor, and many 
a cable electrician has carried on retined and indefatig 
uble researches in this field But submarine cable 
working at best is complicated by many considerations 
that do net apply to land lines, and the use of repeating 
devices is attended by difficulties. realized by few out 
side of those electricians specially skilled in this de 
Therefore Mr. Gott’s discovery is little 


short of epoch making, and the details of the method 


and instruments, whic ve ope shortly to describe 
will be awaited with great interest by all Not only is 
the future of submarine telegraphy concerned, but also 
that of radio-telegraphic communication across the 
ocea Will it be able to compete with more efficient] 


operated cables any more than it does with our present 


The Passing of a Great Ironmaster 
ITH the death of John Fritz, America has 
lost a pioneer ironmaster and one of the 
most distinguished manufacturers in that 
iron and steel industry in which this country leads the 
world. John Fritz died at his home in Bethlehem, Pa., 
on February 13th, at the age of 91, and he has left 
behind him a name and a record which, in that broad 
field of engineering in which the activities of his busy 
and fruitful life was spent, are as honorably Known 
abroad as they are in his native country 
In many ways John Fritz was the typical successful 
American inventor. Like many before him whose fame 
has gone abroad in the land, he started life in com 
paratively obscure surroundings and without any of 
the great advantages of education and financial com 
petence which bave given many of the later inventors 
and engineers a “flying” start in the race for success 
ful achievement and honorable recognition 
John Fritz’s father was German, his mother Scotch, 
and he was born in Chester County as far back as 
1822 He picked up his practical education while 


working a farm and, later, as an apprentice in a 


blacksmith’s shop, his apprenticeship dating from the 


IS3S. From the first, he had a taste for mechani 

eal work, and hi iographet speak of his invention 
“a1 improved shotgeul which was so efficient that 

he men of the neighborhood came to the young man 
eugel have his improvement applied to their guns 


n 1844 Fritz went as apprentice to a mill for rolling 
had been built at Coatesville, Pa., and 





bar iron whi 
there his ability so quickly asserted itself, that in six 
months’ time he was in charge of the plant as iron 
muster At once he began to introduce improvements 
into the puddling, heating and rolling of bar iron, with 
the result that in 1854 he was asked to assist in build- 
ing the well known Cambria Iron Works at Johns- 

Even at that early day the distrust by the workmen 
of labor-saving devices showed itself, and the imported 
Welsh puddlers and rolling-mill men fought young 
Fritz at every turn. He lost his mill by fire, and with 

went practically all of his capital Undaunted, he 


sought and obtained fresh financial backing, and came 


ick and rebuilt his mill on a larger and more im 


proved plan Federal recognition of Fritz’s genius 
came during the civil war, and the Government en 
gaged him for the mill which it had established at 
Chattanooga, Tennessee. Here he manufactured rails 
and repaired locomotives for the Government. 

When the Bessemer method for the production of 
cheap steel was introduced into this country, Fritz at 
once realized the enormous value of the process. Fritz, 
Holley, and Jones at once applied their genius to the 
improvement of the process; and it was they who laid 
the foundation of the enormous industries which are 
now represented by the iron and steel trade in this 
country 

It is well understood that the re-creation of our Navy 
was rendered possible only when our’ ironmasters 
agreed to take up the manufacture of armor plate and 
the necessary forging for guns of heavy caliber. In 
this movement, John Fritz stood foremost, and to him 
we owe the adoption of the Whitworth processes from 
England and the French processes of Schneider-Creu 
sot; indeed his Bethlehem plant was the first to take up 
the manufacture of armor plates in the United States 

Lehigh University owes much to the trusteeship and 
generous assistance of Mr. Fritz, and Columbia Uni 
versity in 1898S conferred upon him the degree of Mas- 
ter of Arts. He was an honorary member of the Ameri 
can Society of Civil Engineers, was president of the 
American Seciety of Mechanical Engineers and also of 
the American Institute of Mining Engineers. In 1895 
he was awarded the Bessemer gold medal by the 
unanimous vote of the Iron and Steel Institute of Eng 
land. Furthermore, he was elected an honorary mem 
ber of that society, at which time there were but five 
other names carrying that rare distinction. Among 
these were the Prince of Wales, King Edward of Eng 
land, and the late Abram Hewitt of New York. ©: 
Mr. Fritz’s eightieth birthday was founded the Joh 
Fritz Gold Medal for achievement in engineering 
sciences in this country. John Fritz was not more dis 
tinguished than he was beloved. The writer well re 
members the occasion of the presentation of the Fritz 
medal to Sir William White, fermerly chief co 
structor of the British navy, and the entrance of the 
venerable Fritz, rather late in the evening, when th: 


whole andience of distinguished American engineers 


rose to its feet in loving and reverential tribute to the 


aged ironmaster 


Indexes in Scientific Books 
T is high time somebody voiced the sentiments of 
the world at large with regard to the almost univer 
sal custom among French scientific writers of pub 
lishing indexless books. Few things are more exasper 
ating than a reference-book without an index—unless 


‘e self-indexing, in virtue of 


the contents of the book a 
an alphabetical arrangement or otherwise—and mos 
treatises, in good standing. on scientific subjects serv: 
more or less as reference-books. German and English 
scientific books are almost always indexed; French a 

most never. The omission of the index is simply a piece 
of unmitigated laziness on the part of the author, who 
‘astigated accordingly. It is unfortun 


deserves to be 
ately true that ideal indexes are rare in every lan 
guage. Some one has expressed the importance of a 
good index by saying that an author should always 
make his own index, even if he lets somebody else 
write his book—and this is hardly an exaggeration 
The present writer, who happens to take a particular 
interest in meteorology, has in mind several cases in 
the literature of that science, in which the indexes a1 
so badly made that it is usually easier to hunt down 
a topic in the text than to seek it by way of the index 
Davis’s “Elementary Meteorology,” an otherwise ad 
mirable treatise, furnishes a shining example of the 
kind of indexing that ought to be avoided. After ai 
entry in the index one finds references to a dozen differ 
ent places in the text, including all the unimportant 
allusions to the topie in question, as well as the places 
where it is seriously discussed It would have bee 
so easy to put the important references in full-face type 
or italics! On the other hand, the greatest of a 
works on climatology, Hann’s “Handbuch,” is very 
meagerly indexed. This work is rich in the local nom 
enclature of climate, but one seeks in vain to run dow! 
through the index the places in which the author me! 
tions such interesting phenomena as the “pontias,” the 
“Wisperwind,” the “ealina,” and so on. The only 
large work in any language on atmospheric optics, 
Pernter and Exner’s “Meteorologische Optik,” contains 
no index, and few books stand in greater need of one. 
However, this case is a striking exception in the Ger 
man literature of meteorology: whereas in the French 
literature of the subject one hails with delight the rare 
ease in which a book contains a “table alphabétique” as 
well as a “table des matiéres.” Doubtless the botanist 
and the zoologist, the astronomer and the physicist, will 
eagerly join their meteorological confréere in an appeal 
to French scientific writers for more indexes. 

If, besides indexing their books, the French should 
take to spelling English and German names correctly, 
then truly the millennium would be at hand. 
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Engineering 


Sanitation at Panama.—Coming after the statement in 
the press that the mosquito has begun to develop again 
jin great numbers in the Canal Zone, the last report of Col. 
Gorgas, chief sanitary officer of the Canal Zone, is timely. 
The tables show that the year 1912 was the most satis- 
factory of any since work started in 1904. For the month 
of December the average death rate per thousand among 
employees was only 7.14 as against 10.42 in 1911, 25.3 
jn 1908, and 45.73 in 1905. 

Block Signals Compulsory.—lIn its final report to the 
Interstate Commerce Commission, the Block Signal and 
Train Control Board made the important reeommenda- 
tion that all interstate railroads should be compelled to 
adopt the block-signal system. The Board also recom- 
mended that tracks be inclosed and laws against tres- 
passing be enforced. From eight to ten thousand people 
are killed in one way or another on our railroads every 
year, and a very large portion of these accidents are due 
to trespassing on the tracks. 


Extensive Railroad Construction in the Northwest.— 
During the ten months which ended October 31st last, a 
total of 698 miles of railroad was constructed in Alberta, 
Canada. The Engineer draws attention to the fact that, 
since 1909, there has been an activity in railroad con- 
struction in Alberta without precedent in the history 
of the North American continent. In 1912, the Cana- 
dian Northern Railway built 463 miles of new line and 
the Grand Truck Pacific increased its mileage from 384 
to 619 miles. 


The Three-million-yard Slide at Culebra.—Another 
huge slide, the largest that has yet taken place, has com- 
menced at Culebra. The present indications are that 
about 3,000,000 ecubie yards are in motion, and that it 
will take until the late autumn to remove the material. 
By that time the water will be in the cut, and the two big 
dredges, now building, will be on their way to the Isth- 
mus. These dredges, which have a combined capacity 
of over one million eubie yards per month, should 
easily keep the cut open when once the water has been 
turned in. 


Launching of the “‘Aquatania.’’—The launching of the 
“ Aquatania "’ of the Cunard Line is set for Tuesday, April 
22nd. This vessel is 900 feet long and she will exceed 
50,000 tons gross in tonnage. In everything except speed, 
she will be an enlarged “Mauretania.’"’ Her probable 
speed will be 23 knots. She has been constructed with 
the same system of longitudinal bulkheads that charac- 
terizes the ‘‘Mauretania”’ and “Lusitania,”’ and she has a 
watertight lower deck, extending throughout her whole 
length. Her stern frame and brackets weigh 130 tons 
with the other parts in proportion. The total number of 
persons she will be capable of carrying is about 4,500. 


New Freight Terminal at Long Island City.—A new 
freight terminal costing $1,000,000 has been planned for 
Long Island City, which will give manufacturing con- 
cerns in that locality close connections with the railroad 
systems of the country. The property on which the 
terminal and piers will be located covers several city 
blocks, and the plans include a huge freight yard with a 
capacity of about one thousand freight cars. The docks 
will accommodate the largest ocean-going freighters, and 
slips will be provided for the largest car floats that are 
used in this harbor. A _ belt-line raiiroad will connect 
the entire Queens district business section with the 
terminal. 

Provision of Life-boats.—The British Board of Trade 
has just issued the revised rules for life-saving appliances 
at sea. A table showing the number of davits which 
must be provided speeifies what number must be carried 
on vessels of various lengths. Thus, vessels under 160 
feet in length must carry two davits. Vessels between 
245 and 270 feet must carry six davits. Those of from 
360 to 390 feet, ten davits; vessels of from 450 to 510 
feet, fourteen davits. Those from 590 to 670 feet must 
carry eighteen davits: ete. those from 750 to 840 feet, 
twenty-two davits, and vessels from 940 to 1,040 feet 
must carry twenty-six davits. The number of life-boats, 
or approved substitutes therefor, must provide a seat 
for every passenger. Motor life-boats may be fitted, but 
their use is not encouraged. 


Electrifying the Panama Railroad.—Now that the 
relocation and reconstruction of the Panama Railroad 
is completed, surveys are being made for the transmission 
of power for the electrical operation of the road. Under 
normal conditions power will be taken from the Gatun 
hydro-electric plant, which is now under construction; 
but there will also be a connection with the present steam 
electric plant at Miraflores. Current will be transmitted 
at a pressure cf 44,000 volts, and at the various points 
of distribution it will be reduced to the desired voltage 
for running the trains, for lighting the canal, and for 
operating the various machine shops and the gates and 
other appliances at the dams and locks. The railroad 
tracks will be spanned by the usual bridges for carrying 
the cables, ete., which will be placed at distances of from 
200 to 300 feet, according to the local curvature condi- 
tions of the railroad. 


Electricity 


Novel Use for an Electric Flatiron.—A recent English 
electrical paper reports that an ordinary electric flatiron 
was called into playing a new réle by the resourcefulness 
of an automobile driver. Being obliged to leave his car 
in an unheated garage over night, with the radiator and 
the cooling system of the car full of water during a spell 
of cold weather, the driver connected the electric flatiron 
to the lighting circuit and placed it under the car bonnet 
where it served to protect the engine from probable 
destruction from freezing of the water. 


Lowering of Resistance by Extremely Low Tempera- 
tures.—Recently reported experiments of a Dutch inves- 
tigator have gone far to confirm the theory that the 
electrical resistance of all conductors would be reduced 
to zero by cooling the conductors to the absolute zero of 
temperature. By boiling liquid helium in a partial 
vacuum a temperature of only three degrees above the 
absolute zero was attained. At this temperature the 
resistance of mercury was found to be only one ten 
millionth as great as at zero Centigrade. 


From Oil Lamps to Electric Lights at a Bound.— 
Thanks to a proposed harnessing of a small water-power 
in Yorkshire, England, the people in certain sections of 
that county seem destined to pass from the primitive 
candle and oil-lamp epoch direct to the electric light, in 
an evolution of illuminating methods skipping the use 
of gas altogether. Gas has never been provided in this 
section, but now a hydro-electric corporation composed 
of villagers, including the postmaster and schoolmaster, 
proposes to utilize the power of a small stream or “‘ beck’ 
to generate electrical energy and sell it at a charge of 
six-pence per unit. 

Uninsulated Aluminium Windings on Electrical Ma- 
chinery.—In the manufacture of electrical machinery the 
dissipation of the heat generated in steel coils and arma- 
ture windings has been improved by using bare alumi- 
nium conductors without any other insulation than the 
film of oxide which forms on the surface of this metal. 
It has been known that coils wound with conductors of 
square cross-section cool down about 40 per cent better 
than coils wound with round wire, because with the round 
wires the air spaces between the consecutive turns and 
layers in the windings operate to check the flow of heat. 
The film-insulated aluminium conductors carry the bene- 
fits of using conductors of square cross-section a step 
further by getting rid of the cotton or asbestos insulation 
which is ordinarily used. The superior heat-dissipating 
qualities of these aluminium windings show to special 
advantage in the construction of lifting magnets which 
use heavy currents and are frequently called upon to lift 
hot castings, ete. In lifting magnets, electric car motors, 
and many other devices the saving of weight is also an 
important item. 

Sewage Purification by Electricity.—Electrolysis as an 
aid to sewage purification is a rather recent development 
and much more is to be expected from it. Oklahoma 
City has installed a plant where this treatment is success- 
fully applied. A slow stream of city sewage is run 
through flumes between batteries of iron electrodes. A 
current of 270 amperes and 2.5 volts is passing between 
the electrodes and, of course, produces considerable 
electrolysis of the salts contained in sewage. The result 
of such electrolysis is to liberate a great deal of oxygen 
and some ozone at the anodes. This active oxygen and 
ozone oxidizes the organic matter into harmless and un- 
objectionable products. At the cathode some metallic 
hydroxides or bases are formed and these assist in 
coagulating the floating filth. Colloidal particles in 
fine suspension are also driven to the electrodes and col- 
lected-in masses large enough to settle. This Oklahoma 
plant has a capacity of 750,000 gallons every twenty- 
four hours at a cost of operation of only $2.16. The 
municipality is now building a plant for the electrolytic 
formation of a flocculent precipitate, capable of treating 
4,000,000 gallons daily. 

The Talking and Moving-picture Machine.—On Mon- 
day of last week the Edison kinetophone was exhibited 
for the first time in public on the stages of four prominent 
vaudeville theaters in New York city. In the first film 
a man made a speech explaining the perfecting of the 
talking picture by Edison in the obtaining of absolute 
synchronism between the picture and the sounds. Then 
a painist played, a bugler sounded the reveille, a young 
lady sang, and some dogs appeared and barked. The 
dogs gave the most striking and natural demonstration 
of the new apparatus. A second picture showed a min- 
strel show in which the various members of the troupe 
performed as naturally as in real life, though there was 
no mistaking the fact that the talk and musie were pro- 
duced by a phonograph. The intensification of the sound 
necessary in a theater apparently gives to it more of that 
metallic quality of which it has been successfully de- 
prived in the smaller drawing-room, machines. Never- 
theless it is no more disagreeable than the voices of many 
of the actors who appear on the vaudeville stage. The 
present talking pictures last about five minutes each, 
though we understand a French machine has been per- 
fected in which each film runs three times as long. 


Science 


Restoring Elasticity to Caoutchouc.—~Caoutchoue, 
which has a tendency to grow hard from exposure to the 
air, may have its elasticity restored, according to La 
Revue, by merely dipping it in a 3 per cent solution of 
aniline. To preserve the red or black tint, which has a 
tendency to turn gray, a 1 per cent solution of peata-sul- 
phate of potash is employed. This process, however, 
involves the disengagement of an offensive odor, but 
restores the elasticity admirably. Equally good results 
are said to be obtained with a mixture of glycerine and 
water, but this unluckily injures the look of newness. 


International School Hygiene Congress.—-The Fourth 
International Congress on School Hygiene will be held 
at Buffalo, N. Y., August 25th to 30th, 1913. The three 
previous congresses have been held in 1904 at Nurem- 
berg; in 1907 at London, and in 1910 at Paris rhe 
object of the Congress is to advance the health of school 
children, and while it will include in its display 9 scien- 
tific exhibit representative of the most notable achieve- 
ments in school hygiene, it should also offer an oppor- 
tunity for the exploitation of improved ideas and de- 
vices, whether patented or not, along the line of the 
Congress. 


Chlorophyl and Ultra-violet Rays.—A report on the 
action of ultra-violet rays on chlorophyl has been made 
to the French Academy of Sciences. MM, ©. Dhéré and 
W. de Rogowski, who have been investigating the sub- 
ject, find that the pure chlorophyls present a marked 
relative transparence to the rays of the extreme ultra- 
violet portion of the spectrum, The natural chlorcphyls, 
in solution in ether, show only a single band of absorp- 
tion exelusively ultra-violet. This common band is 
situated in the middle region of the ultra-violet spec- 
trum. This furnishes yet another proof of the biologic 
importance of ultra-violet rays as affecting vezetation. 


Stereopticon Views in Natural Colors.— Following the 
giving of popular magic lantern shows in natural colors 
in Paris last summer, which was made possible by the 
autochrome process of Lumiére, Miss Elizabeth Marbury 
has introduced into this country similiar lantern slides 
for the purpose of giving ‘Color Conferences” in which 
various famous places, paintings, and the like are shown 
as they really appear. M. André de Fouqui@res lectures 
in his native tongue for such as understand his language, 
and other well-known American artists and lecturers 
describe the pictures for the benefit of American audi 
ences. M. de Fouquiéres has lectured on Persia and 
Versailles, while Mr. Christian Brinton has described 
Spain, the Alhambra, and the wonderful paintings of 
Velasquez, Murillo, Titian, Rubens, Van Dyck, and 
Goya in the Prado at Madrid. The process used in these 
pictures recently shown in New York is the Gervais- 
Courtellement. It is similiar in principle to the Lumié@re 
process heretofore described in our columns, the only dif- 
ference being that in place of colored starch grains used 
as a screen on every plate, microscopic colored bars are 
employed. On account of the density of the slides caused 
by this screen, a very powerful 45-ampere are light is re- 
quired to project them, and the heat is so intense that 
there is great danger of cracking if the slide is left in the 
lantern more than half a minute. The results obtained 
are very beautiful, whether it be in reproducing paint- 
ings and tapestries or scenes from nature such as flowers, 
sunsets, and autumn foliage. 


A New Hygiene for Gastric Troubles.— Recent cable 
dispatches from Paris have announced a novel method 
of treatment for stomach troubles, consisting in exercise 
taken by the patient while in the position known as*‘on all 
fours."’ Naturally this has aroused more or less derisive 
comment on the part of the non-scientifie but ready- 
tongued journalists of the day, who have locked upon it 
as merely another instance in the long list of health fads 
and fake cures. That it is something more than this is 
proved by its serious presentation in such a journal as 
La Gazette Medicale, of Paris. Tie author of the treat- 
ment, Dr. Meunier, advises: it, not as a panacea, but to 
remedy a specific condition, namely, the slow or imperfect 
evacuation of the gastric contents of the stomach, which 
is, as is well known, one of the most frequent functional 
troubles in the pathology of the stomach. Among the 
causes of this is what is known as the “stomachic ptosis,’ 
i. e., the stagnation of the mass of food contained in the 
pouch of the stomach. Dr. Meunier proved by a series 
of chemical experiments and X-ray photographs of sev- 
eral patients that evacuation of the stomach proceeded 
with much grater rapidity in this position than in the 
normal attitudes. The explanation of this is sought in 
the assumption that in the evelution of mankind, 
change has been made from the horizontal to. the erect 
position of the body. The stomach has remained 
still imperfectly adapted to the new attitude and there- 
fore ‘funétions better in that common to our four- 
footed ancestors before the intricate development of 
brain and hand led them to stand on two legs so that 
they might use their hands freely for offensive, defensive 
and industrial purposes, as well as gain the advantage 
of increased height and a greater range of vision 
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One of the original cards that Babbage used 
in his “calculating engine’—an _ invention 
which was never completed, but which was full 
| of -promise. 
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Keeping Books by 
Machine 


The Punched Card as .a Saver 
of Brain Energy 


By H. S. MeCormack 





By means of electrical contacts made through 
holes in thin sheets of brass, the most com- 
plicated selections can be artistically rendered 
upon the piano. 














perform operations which were previously 





BOUT a half century ago, an English a 

f Aman named Babbage started work on The facts embodied in this article warrant the predictions made by the considered impossible for a mechanical 
ap invention which is only now nearing author and are worthy of serious consideration. Mr. McCormack foresau agency to execute. 
completion He had studied the opera present needs by inventing years ago the original typewriter tabulator | Ah QelertnS Eanes te Sey See 
tion of the Jacquard loom, which through He has studied, advocated and applied efficiency by Originating and intro- | typewriter, which actually takes the place 
the medium of punched cards weaves de ducing mechanical inventions into accounting and billing and has proved of the human fingers for making duplicate 
sigus in fabrics Holes are punched it that his insight into these intricate matters has been based not upon | letters 
the cards to form any design re theories but fact. The SclENTIFIC AMERICAN has arranged for several The Player-piano Principle Applied to 
quired—no matter how ornate—and articles from this author, a recognized authority on efficiency as applied to | the Typewriter. 
the card in turn causes the loom to pro Mice and erecutive management.— Evitror The writer a few years ago journeyed to 
duce the pattern in many varieties of a Detroit, Mich., and inspected a hand-made 
textiles a a oii model of an automatic typewriter oper 

Babbage figured that if punched _ ator. Here was employed the same prin 
cards could build designs in textiles , 8 ciple—punched holes in rolls of paper- 


there was no reason why they could 
not be utilized in the same way to 
make records 

With this idea in mind he built a device 
which he described as a “calculating en 
gine.” He induced Parliament to appro 
priate £25,000 to further his invention 
Unfortunately this money was speedily 
used up in experimental work and Bab 
bage got no further than a crude hand 
made and incomplete model of a device 
he bad in mind Parliament was skep 
tical and refused to 
funds, 90 Babbage was obliged to cease 


advance more 


work and the invention was lost to Eng 
land 
Since Babbage’s day the Jacquard prin 





cipk has been successfull, applied to 


musica! instruments, and rolls of punched c ° 





sheets operate pneumatically the keys of 
a piano or organ. More recently, through 
the medium of thin sheets of brass in 


rolls an electrical contact is made 
through the holes, and the most difficult 
compositions are rendered upon the piano 
with the crescendo effects and tempo changes of an 
accomplished musician 
How Our Population is Counted and Tabulated With 
Punched Cards. 

Not many years ago the punched card principle was 

first applied to statistical work in the United States 


Ite most prominent use has been in its application t« 
census work In fuct, it has always been called “the 
census machine.” Formerly the tabulation of popula 
tien by States. cities, towns and hamlets: the segrega 


tion of the classes. by native and foreign born, male 
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The Jacquard loom, through the medium of punched cards, weaves designs in 
fabrics. Holes are punched in the cards to form any design required, no matter 
how ornate, and the card in turn causes the loom to produce the pattern in 
many varieties of textiles. 


and female, white and black, etc.. was performed tedi 
ously by hundreds of clerks, with the usual percentage 
of errors and with little opportunity for securing auto 
matic checks. such as are to-day so vital in correct 
In addition, it took about ten years to com 
Now it takes ten months. 


analysis 
plete the work 

After the Government found this machine so success- 
ful in its work, it was adapted to cost accounting and 
has been used extensively by large firms. Inventors of 
business appliances began to see that the punched card 
principle was capable of infinite adaptation. and could 





to turn out form letters actually typewrit 
ten. At the time of the examination the 
hand-made model was a very crude affair 
of the “soap-box"” variety, but the prin- 
ciple embodied in the model made it a 
commercial possibility. One of the lead- 
ing manufacturers has taken the device 
under his control, and developed it to a 
point of practical usefulness. It is almost 
impossible to recognize the finished prod- 
uct as an evolution of the crude hand 
i made model produced by the inventors 
The device to-day is supplied with a quan 
tity of letterheads and the electrical cur 
rent turned on; through the application 
of the pneumatic principle, the machine 
automatically picks up a letterhead and 
places it in the carriage of the typewriter 
The letter is spaced forward to the date 
line, and the typewriter begins to operate 
as though actually under the impulse of 
human hands and fingers. The typewriter 
carriage moves to the right, and the name, 
address and salutation are properly 
placed on the left of the letterhead. 
Moving from space to space—the keys being depressed 
and the type bars flying up and down—there is some 
thing almost uncanny in the operation of the type- 
writer as it proceeds step by step to turn out a complete 
typewritten letter The completed letter is removed 
automatically, with no human hands near, and another 
letter is started. The name, address and salutation 
are automatically changed and the operation repeated, 
letter after letter, until the machine automatically 
stops. Approximately four hundred duplicate business 
letters a day can be typewritten by this machine. 
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The automatic typewriter takes the place of human fingers. It uses a punched 
roll ef paper like a player-piano. By the application of the pneumatic 
principle the mechanism operates as though actually under the impulse of 


human hands and fingers. 





Some day we will have a ledger cabinet, showing debit and credit dials, oper- 
ated by cards. Clerks will be supplied with cards already punched with their 
own number, also the number of their department. When a sale is made they 


will punch and not write the amount as they do now. 




















March 1, 1913 


SCIENTIFIC AMERICAN 195 








Now comes what seems the most wonderful applica 
tion of the punched card principle—that of mechanical 
pookkeeping and business recording—almost replacing 
the human brain in its performance, an] indeed out 
distancing it in aeceuracy. Through a_ prearranged 
plan, four business men recently met: one 


An understanding of the principles described will department was set down the amount sold. Then, as 
convey to the reader something of what these four a grand finale, the machinery clicked, a number of 
men saw in operation. They saw entries of sales placed 
upon ecards half the size of an ordinary playing-card. 
They saw when the entries were typed that under 


levers arose, and there was printed one grand total 
showing all amounts which had been segregated to the 
various departments, all grouped into one grand total 

A Further Application of the Jacquard 






































a railroad official from a distant city, r or Principle. 
anothe r an official connected with one of 1 2 3 4 Hu jo 50 IN Le jUS ‘LC [NP [Na j0 10 0 ° ° £mp| There is possible a still further appl: 
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disappointments, costly experiments and 
the expenditure of thousands of dollars 
could all be shown in a few moments. 
A few minutes demonstration does not, in 
this particular case, mean that these 
men, whe were authorities in their fields, understood 
all they saw What they beheld in actual operation 
was almost incredible. Although they were prepared 
in advance to see certain results accomplished, they 
could not grasp in less than an hour the details of a 
principle that will radically affect methods of mechani- 
cal accounting. 

When these men met at the appointed hour and place, 
a waiting taxicab whirled them to a section of the 
west side of New York, which was totally unfamiliar 
to them Arriving before a large loft building, the 
guide led the little party to a machine which accom- 
plished what was heretofore possible only by human 
intelligence 

That machine performed the remarkable feat of 
recording approximately eleven entries of a_ single 
transaction—eleven entries which would ordinarily 
have to be made with a pen with eleven chances of 
making a mistake. In recording a sale, the amount 
is entered upon a sales check, to be entered upon a bill, 
again upon the segregated sales record, again into the 
sales ledger, through another operation placed to the 
credit of the sales person, then to some department, 
in addition to a record as to whether the package was 
delivered by mail, carried away or sent by regular 
Instead of this constant juggling 
with the same figures through a maze of operations 


delivery or express. 


there will be an original entry upon a punched card, 
and this card will, through the medium of motor-driven 
machines, be automatically sorted into various divisions 
and subdivisions, and recorded item by item upon 
counters or wheel sets into adding mechanisms. 
Prediction of the Mechanical Ledger. 

The ledger cards for the A and B ledger will be 
placed into a machine, the current will be turned on, 
and with the sales checks in the magazine, the machine 
will pick out the ledger card of Adam Aaron, and from 
the m: 





zine pick out the sales check of Mrs. Aaron 
and will debit the account with 13.73, and at the same 
After the 


ledger postings are complete, the sales checks will be 


time add the amount into the total register. 


passed through the machine again and listed accord- 
When the department totals are 
secured, the sales checks will be sorted and listed ac- 
At the completion of each 
sorting, the machine will automatically throw a lever 


ing to departments. 
cording to sales persons. 


and start the printing mechanism, which will deliver 
to the operator @ printed adding machine list showing 
the items according to the desired segregations. 

As the checks are received in payment or part pay- 
ment of accounts, the entry will be punched upon a card, 
the ledger sheets will again be returned to the ma 
chine, and in red upon the ledger sheets 


By means of such cards the United States Census Bureau tabulates the popu- 
lation by States, cities, towns and hamlets. The work, once performed in years 
by hundreds of clerks, with many errors, is now performed in ten months. 





all this. To illustrate: Some four thou 
sand vears ago, a method of laying bricks 
came into practice, and this same method 
was handed down from generation to gen 
eration until very recently. Now, a dis 
neath the figures were small round holes. The tuum ciple of Frederick Taylor—Gilbreth—has changed the 


ber of the department, customer's number, clerk’s num- general order of things and reduced the number of 


ber, amount of sale, and other details, according to wasteful operations, until to-day a bricklayer with less 
effort can lay double the number of bricks 


did not discover any new principle. 


requirements, were entered upon these small cards. A Gilbreth 
thousand cards were placed into the magazine of the 
machine and the current turned on. The machine itself 


was one hundred adding machines worked into an 


He simply applied 
common sense to a well-known principle and applied it 
to mortar and bricks instead of tools and stee! 

A part of the mechanism was one hun- In almost every business house in the « 


integral whole. ntry some 





parallel case can be brought to light by an efficiency 
engineer when making his examination 





It is common to find a business firm appiying eff 
ciency to the order, requisition and billing while totally 
ignoring the same principles which could be applied to 
their voucher system with equal results in saving of 
time and expense. On the other hand, a department store 
with appliances and systems of various kinds wil! 
retain in its purchasing department an antiquated 
method for requisitions, simply through failing to see 
that the same ideas used so effectively in other direc 
tions are really a principle which, when combined with 
a little common sense, go far toward reducing friction 
and promoting efficiency. 

The Pneumatic Typewriter. 

Now an inventor is working upon a principle where 
phonetic sounds can be recorded upon strips of paper 
A man, for example, will call in his stenotypist, who 
will have this small device instead of the old-fashioned 
note book and pencil. The little device will be a 
phonetic writer which will punch liitle holes in a 
strip of paper. These strips of paper will be fed into 
an automatic typewriter, which will typewrite the 
words as the punchings in the strip will bring into 
play certain cards which will allow the machine to 
write the proper combinations. 

Thirty years ago business houses had copyists who 
laboriously wrote pen-written letters, but today the 


stenographer fills the place. Twenty years from now 











bookkeepers, as they are known to-day, will be as great 





a curiosity as copyists are. In their place will be 
A machine in use by the Census Bureau. entry clerks of known ability, and accountants who wil! 
take the machine-produced figures, and through the 
dred wheel sets, upon which were being accumulated medium of graphic charts, will present to the heads of 
these various amounts. If the machine picked up a 


eard for Department 12, whatever amount had been 


departments a record of the previous day's business 
with comparative records by weeks, months and previ 
punched upon this card was properly recorded upon ous years. By ten o'clock each morning the record 
wheel set 12. 

When the machine finished sorting all the ecards 
a lever was thrown, and automatically a _ printed 


sheets dealing with vital totals will be placed upon the 
desks of the officials, who will then be in a position 
to keep their fingers upon the pulse of the business at 
strip appeared which was identical in appearance all times. 

with the printed strip secured from a listing add- There was a time, only fifty years age, when a large 


ing machine. The printed strip gave the results of majority of small businesses were run on the cash 


Departments 1, 2, 3, ete., up to 100, and opposite each drawer and hip-pocket principle. Conditions improved ; 
wanted a balance 


struck off at the end of the year. It was 


the business men 





will be printed the credits. Automatically 
the amount paid on account will be sub 
tracted from the debit, and the balance, 
or amount remaining unpaid, will also be 
printed upon the ledger sheet. 

The same principle will be applied to 
pay rolls; in other words, the laborious ae- 
counting of to-day, the repeated juggling 
of the same figures into the various 
combinations necessary to analyze a 
business scientifically, is to become a 
thing of the past. 

If firms could eliminate half of the ex- 
pense in their accounting departments, 
losses would be turned into profits and 
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companies who have never paid a divi- 








his business has placed upon his ability 








ilend, and those who have failed to pay 
ordinary dividends, would immediately be 
classed among the successful dividend- 
earning companies. 


The punched card principle applied to the keeping of a mechanic's account. 
This card has only to be run through a machine in order to obtain a printed 
statement of the man’s output, time, and wage. 


With mechanical ledgers somewhat re 
sembling telephone switchboards, bank 
clerks will punch cards as deposits are re 


ceived or withdrawn. 
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Tests of German Aeronautic Motors 

( k the forty-five representative German aeronauti 

Dat motors which were entered in the competition 
for the 3).000 mark prize offered by the Kaiser for 
the motor which should make the best showing in a 
series of tests conducted by the German government, 
which competition was held on the Kaiser's birthday, 
January 27th, 1913, but nineteen lasted through the 
series of tests. Of the nineteen, the best showing was 
made by the Benz motor—a _ four-cylinder creation 
rated at 100 horse-power—designed by Chief Engineer 
Berger, and it emerged from the contest with a 
tally of 355 points against 370 which were chalked up 
for poor performance against the nearest competitor 
The other feur prizes offered—30,000 marks by the 
chancellor, 25,000 marks by the minister of war, and 
10,000 marks each by the secretary of the navy and 
the secretary of the interior—were awarded to the 
makers of the 0) horse-power Daimler, 95 horse-power 
N. A. G., 72 horse-power Daimler and 70 horse-power 
Argus, respectively The scores of these four contend 
ers were S70, 402. 406 and 450 points, respectively 

The conditions imposed and the tests to which the 
motors were subjected were calculated to compare the 
motors with regard to their all-around efiiciency for the 
service at hand, and to this end one of the conditions 
was that the entire motor must be assembled on the 
spot within a time limit of three days; one of the 
tests necessitated that the motor be sufficiently light 
to permit the plane in which it was mounted to coast 
er glide with the motor at a standstill for 15 minutes 
after the plane bad been elevated for an equal interval, 
the elevating plane being fifteen per cent. In full the 
tests were After erection within the three-day time 
limit, the motors were subjected to a half-hour pre 
liminary test, running under full load on the block 

Mounted in an aeroplane, the motor was run under 
full load for fifteen minutes and the plane guided so 


that it mounted a fifteen per cent grade; the motor 
then was stopped and the plane guided to earth, it 
being necessary for it to glide for fifteen minutes 

The motor was then run for seven hours without 
stopping 

The plane was then driven in horizontal flight for 
three hours, and after a stop of not half an hour, an 
other two and ene half hour flight was indulged in 

The fina! test consisted in running the motor at top 
speed for half an hour 

The prize winning motor was possessed of four indi 
vidually cast cylinders with overhead valves; bore and 
streke were 130 and 180 millimeters, respectively, and 
the power: developed was, as before stated, 100 horse 
power at 1,250 revolutions a minute. When speeded up 
so that the crankshaft speed was 1,380 revolutions a 
minute, the pewer was correspondingly greater. In 
the design of the motor no efforts have been spared to 
obtain reliability, as is evidenced by the duplication 
not only of the ignition system (two separate and dis 
tinct magnetos operating on separate plugs positioned 
in opposite sides of the cylinders were employed), but 
of the water circulating pump and the oil circulating 
pump as well 

By way of reducing the weight to the very last de 
gree, the cylinders are formed of a special iron alloy, 
more easily worked than steel, and at the same time 
more durable under the conditions The cylinder 
jackets are of pressed steel and are sweated into place 

luring the tests the gasoline consumption was but 
210 grammes per horse-power hour, considerably less 
than that required for the operation of the average 
automobile motor. This showing is due in part to the 
arrangement of the intake manifold which is triple 
branched and innocent of sharp bends calculated to 
occasion banking of the mixture, and in part to the 
peculiar construction and location of the carbureter 
The latter, or at least the larger portion of the latter. 
is cast integral with the crankcase so that it is in 
reality a part of the motor and not an appendage. The 
location has much in its favor, since it not only 
economizes room and permits of a very compact con 
struction, but also eliminates projecting parts to 
creater or lesser degree and provides a support for what 
would otherwise be a free end of the manifold, tend 
ing to eliminate vibration and strain on the manifold 
bolts. Moreover, as the air inlet leads from the inside 
of the crankcase, the air supplied is heated so that a 
more homogeneous mixture is obtained. Air is admitted 
to the erank chamber through a valve provided with 
a protective screen 

Circulation of the cooling water is induced by a gen 
erousiy proportioned centrifugal pump driven from the 
cam-shaft A second pump of similar construction is 
provided for emergency use, and is driven by means of 
bevel gears from the magneto drive shaft. Careful 
balancing of all of the component parts, both statically 
and dynamically, bas resulted in the production of a 
motor which is singularly free from vibration at all 
The weight of the motor, including all piping 


speeds 
and fittings is but 158 kilogrammes. 


Wind-rolled Snowballs 

‘ O NE of the strangest pranks of wind and snow 

was witnessed by residents of Davenport, Wash- 
ington, the afternoon of January 17th, when a strong 
gust of wind from the southeast blowing for a period 
of a minute and a half rolled thousands of snowballs 
from a particle of snow to big ones large as ordinary 
barrels and resembling in every respect huge rolls of 
cotton batting. A peculiarity of the unheard-of prank 
of nature was the fact that nearly all the relling was 
up hill, every south slope for miles being covered with 
the balls An inch of snow of the right consistency 

















A group of snowballs rolled by the wind. 


had fallen on a hard crust of snow and made possible 
this peculiar phenomenon.” The photographs and this 
brief description were supplied by Edward H. Page of 
Davenport, Washington. 

By an odd coincidence a similar freak has just been 
f Middletown, 


reported to the Editor by T. J. Moon « 
N. Y He writes: 

At the town of Potsdam, N. Y., on the 29th of last 
December, occurred a light, but very sticky fall of 
snow, accompanied by a light wind which blew at 
right angles to the crest of a slight hill, on the lee 


side of which were found the snowballs which are seen 

















View showing the concave ends of the balls. 


in the pictures. The wind had evidently picked up a 
wisp of snow, rolled it along, as a boy does, to make a 
snow man, and as they rolled, the size of some reached 
a diameter of over two feet; the concentric layers of 
added snow could be easily seen, in fact, they show in 
the print of one taken at close range, also the trail left 
as the snow picked up, is plainly visible. There were 
over fifty of these wind-rolled snowballs in our yard 
alone, and a few near by, where conditions were simi- 
lar, but in all the experience of the ‘oldest inhabitant’ 

















A nearer view of one of the balls. 


no such peculiar occurrence had transpired before, and 
I have never heard of the like, so thought it might be 
of interest. A peculiar fact was that the rolls of snow 
were concave at the ends, like the vertebra of a fish, 
showing the size of the small bit of snow first picked 
up at the crest of the hill, and indicating that the in- 


crease had been in length as well as diameter. 


A New Way of Studying Soils 

‘ ‘N° industry is so vital to the well-being of a 

4 NV nation as agriculture, and nothing is so vital to 
agriculture as the soil. From its treasury it has 
been estimated that we drew during the year 1909 
more than $8,296,000,000, and its possibilities are as 
yet only partially realized. There are still in this 
country millions of acres which have never felt the 
plow, while those which are now under cultivation 
can, by the application of scientific principles, be made 


to produce many times the present value of their 


products. How to use and not abuse this great re- 
source is the most important problem which faces 
the farmer of to-day—one worthy of the best efforts 
of our most profound and learned scientists; for upon 
its solution depends the future prosperity of the 
nation.” 

This statement from Bulletin 85 of the Bureau of 
Soils relating to the soils of the country. While a com- 
paratively small percentage of the soils of the United 
States have been surveyed and analyzed by the de- 
partment, more than 800 types of soils have been dis- 
covered during the progress of the soil survey. The 
existence of such a large variety of soil types, each 
possessed of definite and peculiar characteristics, calls 
attention to the importance of a careful study of the 
soils and their relation to agriculture. The Bulletin 
Says: 

“The old idea of soil investigation was to collect 
samples, examine them in the laboratory, and see what 
differences could there be determined; the newer idea 
is to study the characteristics and properties of soils 
in the field, classify them according to obvious differ- 
ences, and, with this information in hand, use the 
laboratory as a means of ascertaining the cause of 
such variations as cannot be determined in the field. 
This method of attacking soil problems is the reverse 
of the usual practice, but because of the great diffi- 
culty in duplicating field conditions, it is believed that 
a field examination should precede laboratory studies. 
The field observations can thus be used as a check upon 
laboratory investigation, and as an aid in their inter- 
pretation. Field studies furnish a safe and necessary 
anchor with which to keep the laboratory experimenter 
from being dashed against the rock of pure speculation. 
The classifying and mapping of the various soil types, 
together with the study of the conditions and processes 
under which they have been formed, will furnish es- 
sential and invaluable data for the conduct of labora- 
tory investigations. Nature's great laboratory is in 
the field, and a study of her methods cannot fail to 
offer many valuable suggestions, and, in some cases, 
is the only means of solving her problems. It is 
through a combination of field and laboratory investi- 
gations that an understanding of this extremely com- 
plex body—the soil—ean be reached.” 

The Bulletin treats exhaustively of the soils, their 
origin, formation and best treatment for agricultural 
purposes, the great difference between the many types, 
and adds: 

“Since the soil varies so much as regards both its 
inerganic and organic constituents, marked differences 
in character must necessarily result from the almost 
indefinite number of combinations which may be found. 
All these differences, however, may be traced to two 
sets of factors: First, the character of the rock or 
material from which the soil has been derived: and, 
second, the processes or agencies by means of which 
this material has been changed from mere rock or 
rock debris into a medium suitable for the growth 
of plants. The former has to do with soil-forming 
material, the latter with soil-forming agencies. To 
these two groups of factors are to be attributed the 
numerous variations in soil conditions found over 
various parts of the earth. 

“The importance of distinguishing between these two 
groups of factors cannot be too strongly emphasized. 
The tendency in the past has been to stress the former 
to the neglect of the latter, and this has resulted in 
classifying together soils of very dissimilar character, 
simply because they were derived from the same rocks 
or from rocks which have been formed in the same 
manner.” 


The Current Supplement 

N this week’s issue of the ScrentTiric AMERICAN Sup- 
[ows MENT Prof. W. E. Plummer speaks in the high- 
est terms of the valuable contributions to knowledge 
which have been made by amateur astronomers.—Prof. 
Joly, in a most interesting article, tells us how nuclei 
of radio-active material have in the course of long 
geological ages produced halos in the rock containing 
them, by the emission of disintegration products. These 
halos are of perfectly definite dimensions, and display 
many remarkable features. They have, moreover, a 
definite bearing on the moot question of the age of the 
earth.—James Pattison, in an illustrated article, tells 
us of the life buoys and light ships of New York har- 
bor.—Dr. Ferranti, in delivering his James Watt lec- 
ture on the subject of Prime Movers, made some re- 
markable comments on the scope and limitations of the 
Diesel engine. This lecture is reproduced in the cur- 
rent issue.—Within easy access from New York city 
some remarkable features of the new water supply 
system are being worked out at the Kensico reservoir. 
These are described in an illustrated article—E. N. 
da Andrade reports on the latest vacuum pumps, which 
far exceed earlier forms in the low pressures attain- 
able.—Dr. H. E. Hollingworth writes on Experimental 
Psychology in its relation to medicine. 
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Correspondence aeroplane to another, which in addition to the advantage _ plot the curve for any combination of weight and hori- 
of giving exact results, is simple and direct. zontal pressure, were it not for the fact that the action 
: f If a rectangular piece of silk be suspended in a gentle and reaction of the particles in a fluid are exceedingly 
[The editors are not responsible for statement ont of air, it takes a curved form as the result of the 


made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Prize for a Gasoline Substitute 


To the Editor of the Sctentiric AMERICAN: 

Permit me to direct attention to an error in proofreading 
which has crept into my story appearing in the current 
issue of ScreNTIFIC AMERICAN and entitled “A $100,000 
Prize for a Gasolfne Substitute.’’ Please note that the 
British Society of Motor Manufacturers and Traders 
has offered a prize of $10,000 and not $100,000 for a 
gasoline substitute. As stated in the fifth paragraph 
of the article, it is the International Association of 
Recognized Automobile Clubs that has offered the 
$100,000 prize, the grand total therefore being $110,000. 

STANLEY Petman, M.E. 

Brooklyn, Se 


Patent Office Fees 


To the Editor of the Sctentiric AMERICAN: 

As a constant reader of your paper and one who is 
much interested in inventors and the welfare of the 
patent system, I beg this space to briefly express my 
views on the question of increasing the fees for patent 
applications with especial reference to the article in your 
paper of February 8th, 1913. In this article you refer to 
the tremendous sum which has been earned by the 
Patent Office out of fees and turned into the Treasury. 
This is interesting, but so far as its effect on Congress is 
concerned in seeking additional appropriations, it is “a 
last year’s bird nest,’’ as Congress is looking to results at 
the present time. Now, as a matter of fact, I agree with 
the proposition that the Patent Office should not be 
judged by the profit it makes and am convinced that the 
benefits of the patents to the country at large are so great 
that inventors should be encouraged to the extent of large 
Federal Government. But can 
we get the legislators to this view? Ifear not. We must 
not only point to past profits, but we must definitely es- 
timate future ones. Now as to your suggestion that the 
fees should be reduced, you doubtless are aware that the 
Economy Commission recommended an increase to $50 
while the bill introduced by Mr. Bulkley and now on 
the calendar of the House of Representatives provides 
of the filing fee to $20, making a total 
fees of $40. Suppose, however, the Gov- 
ernment filing fee of $15 should be reduced even $1, 
what would the result be, based on the report of the 
Commissioner of Patents for the year ended June 30th, 
1912. The net surplus for that year is given as $68,- 
147.20. The number of applications for patents filed 
that year was 79,747, so that if the filing fee had been $1 
less, there would have been a net loss of nearly $12,000 
Let our hopes be for better and 
Patent Office instead of for 

ConsTanT READER. 


contributions from the 


for an increase 
of Government 


instead of a surplus. 
prompter service by the 
lower fees. 


A Correction 


To the Editor of the SctentTiIFIC AMERICAN: 

In the composite price list of American cars, published 
in the January 11th issue of SctentiFIc AMERICAN, you 
published some erroneous figures with reference to the 
prices on Packard ears. 

Your Packard figures include a “25” roadster at $950, 
an “18” touring car at $2,800, and a ‘30’ touring car at 
$3,700. We manufacture only maximum service cars, 
and you are doubtless aware that it would be impossible 
for anyone to market such vehicles at the prices named 
and remain long in business. Our line of motor carriages 
consists of a “38” at prices ranging from $4,150 to 
$5,400 and a “48” at prices from $4,650 to $6,100. 

The inquiries which we have received since the appear- 
ance of your price list speak well for your circulation 
but are causing us serious embarrassment. We feel con- 
fident that your own sense of fairness will induce you to 
correct the erroneous impression which has been created 
among your readers. 

PacKkarRD Motor Car Company, 
F. G. Eastman, Advertising Department. 
Detroit, Mich. 


Aeroplane Design 


To the Editor of the SctentiF1c AMERICAN: 

One of the most important and at the same time one 
of the most intricate problems of the aeroplane is the 
proper shape for the supporting surfaces. The cut-and- 
try method of testing in vogue at the present time has 
been the means of supplying a deal of valuable data; but, 
as will be readily understood, with the most delicate 
instruments for measuring the air pressure, and with the 
utmost care in the reading of these, the method can give 
only approximate results, and is therefore inadequate to 
the present need of a designer. 

In place of this arbitrary and wholly artificial means 
of testing, the writer wouid direct the consideration of 
those interested in the practical development of the 


two forces which act upon it. These forces are (1) its 
weight acting vertically downward with a pressure equal 
in intensity at all points on the surface, (2) the pressure 
of the air. This latter force is horizontal in direction at 
the extreme front edge of the silk, but, just as the air 
flows beneath the fabric, it is deflected slightly downward 
as a result of its reaction with the surface. This downward 
movement of the air particles is communicated to the air 
below not immediately adjacent to the silk. The upward 
component of the pressure of the air consequently dimin- 
ishes, with the result that more and more surface is 
exposed to maintain the equilibrium. 

In the above experiment, for the sake of clearness, we 
have dealt only with the air below the silk. The same 
method of reasoning is equally applicable to the upper 
side. The air streams are flowing horizontally at the 
front edge; immediately behind it they are pulled down- 
ward by the displacement caused by the cross section of 
the are. This pull downward is a pull upward for the 
plane. The air would now flow parallel with the surface, 
and would exert no further lift whatever were there no 
further curve in the surface; but the flexible silk auto- 
matically adjusts itself by means of its weight, falling 
and increasing the cross section until the balance is 
restored. 

We would emphasize then, the fact that the curve 
taken by a flexible surface of uniform weight suspended 
freely by one edge in a current of air is a graphical repre- 
sentation of the two forces which act upon it, and that 
at all points on the surface the two forces are in equili- 
brium. Also, that for the particular conditions under 
which the experiment is conducted, the balance is main- 
tained with a minimum of drift, for there is of course a 
decrease in the absolute drift component of the air 
pressure, proportional to the decrease in the absolute lift. 

The application then of the method of the experiment, 
as a system of aeroplane supporting-surface graphing, is 
obvious, for weight balanced by air pressure is a condi- 
tion identical with the principle underlying the opera- 
tion of the aeroplane. 

A rectangular piece of stout fabrie of the actual width 
to be employed in the construction of the machine itself 
could be suspended by one edge in a wind tunnel, and 
the load, that is weight per square foot of supporting 
surface, distributed uniformly over the whole area by 
passing flat meta! bars through loops in the upper side 
of the fabric. By placing these parallel with the front 
edge, and by spacing them short distances apart, the 
surface would be entirely flexible, free to take up the 
position in which its own weight would balance the 
reaction of the air upon its surfaces. This position could 
be fixed photographically and the pattern thus obtained 
used for the construction of a rigid plane. 

Such a method undoubtedly would be of incalculable 
use to a constructor, for not less important than the 
facility of the system is the interchangeability of the ele- 
ments involved. As to the question of the angle of inci- 
dence, it will be readily seen that this could be adjusted 
as desired in either or both of two ways: by altering the 
load or by changing the relative speed of the air. Thus, 
a designer would be enabled to produce the most efficient 
wing form for any possible combination of flight condi- 
tions. 

It is interesting in this connection to notice the high 
degree to which the above principle has been carried in 
the structure of that bird of the water, the sailing vessel, 
whose wing, automatically varying to the most favorable 
form under any conditions of wind pressure, and direc- 
tion of wind pressure, can propel the craft almost into 
the teeth of a wind. In fact, no better proof of the prac- 
tical worth of the idea suggested could be wished for than 
this, that no rigid surface, plane or curved, has been 
found to give the all-round efficiency of the flexible sail. 

It seems probable even that with proper observance 
of the perfection of detail required in the design of aerial 
vehicles, substantially the same method of leaving the 
fabric flexible might be applied with interesting results 
to the construction of an aeroplane’s wings. However, 
it seems probable that, as in both classes of vehicles the 
best efficiency could only be obtained by altering the 
length of the chord, the best way would be, as is the 
present practice, to construct the machine rigid and 
designed for the highest speed the craft is meant to 
attain, since it is of course at the maximum speed that 
exquisiteness of design is most required. Moreover, the 
rigid structure would seem to be particularly adapted to 
the aeroplane, since full speed when once attained is as 
regular as that of the highest types of automatic ma- 
chinery. 

For the verification of the conclusions reached in the 
preceding, the writer would point out that the curvature 
taken by the surface in the experiment is a modification 
of one of the conic sections known as the semi-parabola; 
and would refer to the fact that this curve is universally 
acknowledged by mathematicians and has been experi- 
mentally proved to be the basic curve for wing sections. 
Indeed, it would be a comparatively simple matter to 


complex and consequently considerably modify the 

result. It is in overcoming this difficulty that the me- 

thod outlined above should prove so effective. 
Bowmanville, Ont. Grant Linton. 


Are Levees a Failure? 


To the Editor of the Screntiric AMBPRICAN: 

All rivers subject to fluods, if they flow through fiat 
lands, form a sort of natural levee. This precess is going 
on at’my office door on the east bank of the Groenbrier 
River, on a small scale. When the river is in flood the 
plain on this side is covered with water. Where the 
rapid current of the river comes in contact. with the more 
quiet water on the plain or bottom land and is checked 
by it, a line of sediment is deposited, thus forming a 
natural levee. Left to nature, the river bed, the bottom 
land, and the natural levee rise together, keeping a sort 
of relation to one another. If you build an artificial! levee 
you interfere with this relation; and as the bed of the 
river rises by sediment, you must keep on adding to the 
height of the levee until in time the bed of the river will 
be above the country around; because the flat country 
not getting its proportion of deposit does not rise as it 
did before the levees were constructed by man. Now to 
some extent the artificial levees make more current and 
keep the deposit from forming so rapidly in places; but 
it makes the condition wurse in others, when current is 
sluggish. From this theory the remedy would be to con- 
trol the flood waters about the heads of the streams by 
dams. No large river has ever been successfully leveed 
nor ever will be, for the reason given. The attention of 
people living along rivers subject to devastating floods 
should be called to this scientific fact. 

Marlington, W. Va. J. W. Price, M.D. 


The Spring Wheel 


To the Editor of the Screntiric AMERICAN: 

Referring to letter from Mr. G. F. Fischer in your 
issue of February Ist under the title of “The Fallacy of 
the Spring Wheel,”’ it would hardly be fair to the auto- 
mobile werld to allow a conclusion so erroneous to go 
unanswered. 

The basis from which your correspondent 
implies that there is but one kind of spring wheel and 
that that kind is of the crudest and most imperfect form 
of wheel. The only arrangement that he indicates is one 
in which the springs at the top of the wheel and those at 
the bottom of the wheel carry the load and he practically 
assumes that there is no other method of creating a spring 
wheel. Having started out from an erroneous basis he 
must necessarily reach an erroneous conclusion. 

Everyone in the least degree familiar with the spring 
wheel art knows that any radial arrangement. of springs 
by which the springs at the top and bottom of the wheel 
earry the load chiefly, or any arrangement in which the 
load is passed from one spring to another or from one 
series of springs to another is a long ways behind the 
present condition of the art. 

Further, anyone who has studied the question and kept 
au courant with the art is familiar with the fact that the 
highest type of spring wheel requires all of the springs to 
assist equally at all times in carrying the load and in meet- 
ing the shocks, and further that in the highest type of 
spring wheel when the wheel is operated over a perfectly 
level road the springs are not flexed in the least degree, 
but remain stationary just the same as the eliptical 
spring. 

Your correspondent falls into another very great error 
in assuming that a spring wheel is required to effect the 
same amount of resilience as the elliptical springs of, the 
It is a well-known fact that the resilience offered by 


reasons 


car. 
a pneumatic tire is but a small percentage of that of the 
ellipitical springs and thus if the spring whee! reproduces 
the same shock-absorbing qualities as the pneumatic 
tires, it answers the purpose perfectly, though it affords 
but a small percentage of the resilience that the elliptical 
spring affords. 

The writer is thoroughly familiar with the 
wheel art and he is fully aware that there is no subject in 
which the automobile trade generally is so misinformed 
and so needlessly skeptical as to the spring-wheel art, 
and he therefore wishes to state that every owner of an 
automobile and everyone interested may take 
notwithstanding the oft-expressed impossibility of a 
spring wheel as the spring wheel will supplant the solid 
wheel with the solid tire and solid wheel with the pneu- 
matic tire beyond the least shadow of a doubt and no a 
can know the facts of which the writer is possessed with- 


spring- 


heart, 


out realizing the correctness of this statement. 

For the information of those who are in doubt the 
writer will further state that there is already on the 
market in a small way a spring wheel which meets the 
requirements above outlined and which is rapidly gaining 
headway, and it is only necessary for anyone interested 
to keep his eyes open as they will be seen in large quanti- 
ties right in New York city within a very short time. 

New York city. M. K. Domis, 
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Olive Bridge dam. Esopus Creek 








flowing through temporary tunnel. 


Building Olive Bridge dam to form the 


Ashokan reservoir. 


Creating a Subterranean River Ninety Miles in Length 


How Catskill Water is Being Brought to New York 


Phenomenal Growth of New York. 
YREATER NEW YORK is adding to 
i it ‘ ! that it the rate of 


140.000) 


ea crease which is ab 
ute " ecedent parallel i 
t I ad great citles 
. I i renders enol 
met iit t the problems of housing 
f ] 1 naportation and prope 
h el ror ma eal past, and long 
lef f increase had reached 
i present he city authori 
tie have been at their its’ end in en 
1 or ei f ‘ irious facili 
tit ol it is to keep pace wilt! 
the dem ! ts « growing popula 
The Peril of Water Famine. 
Witt exception of rapid transit 
there is 0 roblem of the city’s need 
hic! ! d serious, more 
ressing ot e difficult, at least in re 
cent years, th tha f providing an ade 
ite supy f pure drinking water Al 
frequent inte the e¢l has beer 
tl iter ist dreaded terror 
r f ust dreaded, because 
hortag thing of a total fail 
‘ f water might mean an outbreak of 
tilence ivy nothing of the loss and 
inconverntberd ‘ joned by the shutting 
dewn of the + ms factories and smallei 
indust ric whic i hortage of the water! 
ipply d nec ite 
it is not se ry many months since the 
whole city i itching, with a very 
nnxiou ye, th steady fall of the water 
leve i te irious reservoirs of the 
(‘roton watershed for a season ot 
drought tending far into the winter 
had rved bring the hitherto remote 
peril ch t ry doors 


in view of the rapid growth of the city 


it was evident at the outset that any ade 
quate scheme for increasing the water 
supply must tx ide upon the broadest 
possible seale: and that it should make 
pr ink not for he immediate 
needs of the city, but for those of many 
i decade t ! rl has been done by 
the Board if Wate Supply; and it is 
the purpose of j d the following arti 
cle to show that the project of bringing 


the Catskill Mountain water to New York 


has been considered on such adequately 
comprehensive tines that the possibi ity 
of any hortage of water in this great 
city has been removed into the very far 
tuture 

(m May 4th, 1906, the State Water 
upply Commission approved of the ap 
lication of the Board of Water Supply 
of this city, for taining a daily supply 
f 500,000,000 gallons of water from the 
Esopus, Rondout Schoharie and Cats 
Kill creel in tl Catskill Mountains, 
at an estimated cost of $161,867.000 In 


1v1i0 a plan for the distribution of the 


water throughout Manhattar 


the Bronx by 


Queens and 





a deep pressure tunnel was 



































Placing the nine and one half foot steel pipes—Foundry Brook siphon. 


Board of Estimate and 
The additional 


this scheme is $15,000,000, 


the 
Apportionment. 


approved by 


cost of 


The New Scheme of Water Supply. 


The new supply of water, of the finest 
mountain quality, is to be taken from 
four watersheds, having a total area of 
nearly nine hundred square miles. The 
total estimated cupacity of these four 


vathering even in a series of 


grounds is, 
unusually dry 


770,000,000 gallons daily. 


years, equal to supplying 


Reservoirs will 


be built, as they are required, in each of 


these basins, and they will be connected 
by aqueducts. For the present, the Eso 
pus watershed only is being developed. 
In a series of dry years this watershed 
ean furnish a daily supply of only 250, 
100,000 gallons; but the aqueduct leading 
to the city is being built of double that 
capacity or 500,000,000 gallons daily 


for construction was let 
1906. In 1907 to 


The first contract 


aut the close of 1908 
about 
pleted 
Esopus 


the end of 


five per cent of the work was com 
reservoir in the 
Lake. By 


done, 


from Ashokan 


watershed to Croton 


1909, 22 per cent was 


60 per cent at the close of 1910, 78 per 
cent by 1911, and at the present time 
about 95 per cent of the work is done. 


The 


reservoir, 


Croton 
this 
vear, Will prevent any possibility of water 


the 
possible 


delivery of water into 


which will be 
famine during the completion of the new 
York. 

The system under construction and now 


aqueduct to New 


nearing completion consists of a large 


reservoir in the Esopus basin, an under 


ground aqueduct seventeen feet in diam- 


eter by which the water is led for sixty 
another large basin, the 


four miles to 


Kensico reservoir, which will serve for 
emergency storage; a third reservoir situ 
fifteen 
the 
Hill which 
the difference the 


use of water in the city, which, of course, 


miles south of Kensico 
New York 


View reservoir, 


ated about 


and just over city line, 


known as the 


will equalize between 


varies from hour to hour and from day to 
day, and the steady flow coming in from 


the aqueduct. Between Hill View and the 


city the system consists of a deep cireu 
lar, high-pressure tunnel, through which 
the water will be led beneath Manhat 


tan, to be distributed by surface mains 
throughout that city, and also throughout 
the other districts of Greater New York. 


The Ashokar. Reservoir. 


The great Ashokan reservoir is situ- 
ated about fourteen miles west of Kings- 
ton on the Hudson River. Its cost is 
$18,000,000, and it will hold sufficient 
water to cover the whole of Manhattan 
Island to ‘a depth of twenty-eight feet. 
The weter is impounded by the Olive 
Bridge dam, which is built across Eso 
pus Creek, and also by the Beaver Kil! 
and the Hurley dikes, which have been 


built across streams and gaps lyingg be- 
tween the hills which surround the reser- 
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The Olive Bridge dam, 4,650 feet long, 220 feet high. 


voir. By the first of January, this year, 
73 per cent of this work was done. The 
dam is & masonry structure 190 feet in 
thickness at the base, and 23 feet thick 
at the top. The surface of the water 
when the reservoir is full is 590 feet 
above tide level. The total length of the 
main dam is 4,650 feet, and the maximum 
depth of the water is 190 feet. The area 
of the water surface is 12.8 square miles, 
and in preparing the bottom it was neces 
sary to remove seven villages, with a total 
population of 2,000. Forty miles of high- 
way and ten bridges had to be built. In 
thee construction of the dam and dikes it 
Was necessary to excavate nearly 3,000,- 
000 cubic yards of material, and 8,000,000 
cubic yards of embankment and nearly 
1,000,000 cubie yards of masonry had to 
be put in place. The maximum number 
of men employed on the job was 3,000. 
The Ninety-two Mile Aqueduct. 
The water is conducted from Ashokan 
reservoir as a huge, underground, arti- 
ficial river. The aqueduct is ninety-two 
miles in length from Ashokan to the 
northern city line, and it should be ex- 
plained that it is built on a gentle grade, 
and that the water flows through this at 
a slow and fairly constant speed. The 
aqueduct contains four distinct types: 
the cut-and-cover, the grade tunnel, the 
pressure tunnel, and the steel-pipe siphon. 
The cut-and-cover type, which is used on 
fifty-five miles « 


f the aqueduct, is of a 
horseshoe. shape and measures seventeen 
feet high by seventeen feet six inches 
wide, inside measurements. It is built 
of concrete, and on completion it is cov- 
ered in with an earth embankment. This 
type is used wherever the nature of the 
ground and the elevation allow. Where 
the aqueduct intersects hills or moun- 
tains, it is driven through them in tunnel 
at the standard grade. There are twen- 
ty-four of these tunnels, aggregating four- 
teen miles in length. They are horseshoe 
in shape, seventeen feet high by thirteen 
feet four inches wide, and they are lined 
with concrete. When the line of the ac- 
queduct encountered deep and broad val- 
leys, they were crossed by two methods: 
if suitable rock were present, circular 
tunnels were driven deep within this rock 
and lined with concrete. There are seven 
of these pressure tunnels of a total length 
of seventeen miles. Their internal diam 
eter is fourteen feet, and at each end of 
each tunnel a vertical shaft connects the 
tunnel with the grade tunnel above. If 
the bottom of the valley did not offer suit 
able rock for a rock tunnel, or if there 
were other prohibitive reasons, steel 
siphons were used. These are nine feet 
and eleven feet in diameter. They are 
lined with two inches of cement mortar 
und are imbedded in conerete and cov 
ered with an earth embankment. There 
ure fourteen of these pipe siphons in a 
total length of six miles. At present one 
pipe suffices to carry the water. UWiti 
iitely three will be required fer each 
siphor 


Of the many siphons constructed, by 


most interesting and difficult is 
that hich has been completed beneath 
the Hudson River. The preliminary bor- 


fur the 
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fhis will form part of a system of new highways 


Driveway along crest of Olive Bridge dam. 

















Through this chamber the flow of water to the aqueduct will be regulated. 


Ashokan reservoir—Upper gate chamber. 

















Constructing a steel and concrete section of aqueduct. 


This section consists of a steel pipe, lined internally with two inches of cement mortar 
and embedded in reinforced concrete. 


Diamond drill boring horizontal hole 1,100 feet below Hudson River. 


ings wade from scows in the river showed 
that great depths would have to be 
reached before rock sufliciently solid and 
free from seams was encountered = to 
withstand the enormous hydrautic pri 

sure of the water in the tunnel. Afte: 
failing to reach rock by the scow drills 
two series of inclined borings were mad 
from each shore, one pair intercepting at 
about nine handred feet depth and th 
other at about fifteen hundred feet. Both 
showed satisfactory rock; aud according 
ly a shaft was sunk on each shore 
to a depth of approximately eleven hun 
dred feet, and then a horizontal tun 
nel was driven connecting the two. It is 
of interest to note that because of the 
enormous head, which must be measured 
from the flow line far above the river sur 
face, the pressure in the horizontal tui 

nel reaches over forty tons per square 
foot. 

Kensico Reservoir. 

Next to Ashokan the most important 
basin is the Kensico reservoir, which lies 
east of the Hudson, and is situated thirty 
miles north of the City Hall. tt will hold 
sufficient of the Catskill water to supply 
the city for several months. Its purpose 
is to act as an emergency storage reser- 
voir, so that if it is necessary, on account 
of accident, to interrupt the flow in the 
seventy-seven miles of aqueduct between 
Kensico and Ashokan, this can be done 
without interrupting the city supply. The 
cost of this work is $8,500,000 

The reservoir will be formed by a huge 
musonry dam across the valley of the 
Bronx River. The surface of the water 
will be at an elevation of three hundred 
and fifty-five feet above mean sea level, 
and will cover 2,218 acres it will con 
tain, when full, about 40,000,000.000 gal 
lons, of which 20,000,000,000 gallons, of 
sixty days’ continuous supply at 500, 
000,000 gallons daily, will be available 
The main dam will be eighteen hundred 
and forty-three feet long; the total height 
will be three hundred feet; it will be two 


hundred and thirty feet thick at the base 
and twenty-eight feet thick at the top 
The average depth of the reservoir will be 
one hundred feet, and its maximum depth 
at the wall of the dam will be one hun 
dred and fifty-five feet An interesting 
feature of the construction is that the en 
tire dam will be divided into sections by 
transverse expansion joints, which will 
be placed about eighty feet apart longi 
tudinally. On one side they will be faced 
with concrete blocks, forming a seri 
of vertical tongues and grooves, against 
which the masonry of the other side will 
be built. Near the up-stream face will 
be a copper strip, which will cover the ex 
iusion joints and act as a water stop, 
the strips continuing from the botfom tu 
the top of the dam. In order to catch a 
wuter that may seep through from the up 
stream side. diagonal wells will be built 
fifteen feet apart, measured longitudin 
ally. They will be formed of porous con 
crete blocks They will reach from the 
top of the dam to a longitudinal inspec 
tion gallery at about the level of the. rv 


voir bottom, which will in its turn be ce 





nected with a transverse drainage galier) 
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which will lead to the downstream 
base of the dam. This will prevent 
auy seepage entirely through the 
wall, and will avoid that discolora 
tion whicl is liable to mar the 


architectural beauty of structures 
of this kind 
Aeration and Filtration. 

Reth at the Ashokan and Ken 
sico reservoirs aerators will be 
muilt, each of which will be capable 
f passing and treating all the wa 
ter which. will flow in the aque 
t The aerator is a large rect 
ngular basin, five hundred feet by 
two hundred and fifty feet; contain 
ing about eighteen hundred nozzles, 
through which jets of water will be 
thrown into the air The nozzles 
vill be of such form that the water 
will be divided into a fine spray, 
and this will permit of a thorough 
idmixture of the oxygen of the air 
ind the removal of gases and mat 
tet which would cause taste and 
present no provision 
will be made for filtrating the Cats 
kill water, but provision has been 
made for a filtration plant by the 
hundred and fif 


een acre of ind near Tarrytown, 


purchase of thre« 


idjacent to the aqueduct 


Hill View 


Reservoir. 
From Kensico the water will 
flow to the Hill View reservoir 


which will serve to equalize the dif 
between the amount of wa 


ier used in the city and the amount 


of water flowing in the aqueduct 

ft will furnish a great quantity 
of water should there be an immedi 
ite demand, such as occurs during 
1 great conflagration Its capacity 
wil be OOOL000O.000 vallons The 


reservoir is divided into two basins 
“> that one may be used while the 
other is being inspected for repairs 
rhe aqueduct is carried within the 
wall which divides the two basins, 
and the aqueduct water can be 
passed through the reservoir, and 
delivered directly into the city 
tunnel 

‘our thanks are due to Mr. Al 
fred LD. Flinn, Department Engineer 

the Board of Water Supply, for 
courtesies extended during the prep 


uration of this article 


The International Building 
Exposition in Leipzig 
1" International Building Ex 
4 position will be held in Leipzig 


this year. The time during which 


space may be submitted has recently been extended un 
firms which The United States Government shows much interest 


ili the end of February 


hive not yet 
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in order to permit 


applications 


Sections of the aqueduct and dams—Catskill water supply. 


for scribed his travels in a lecture, delivered in Leipzig, of 


which the following is an abstract ing of a 
through a movable spout to any spot where it is wanted. 


in the exposition. The cities of New 
York, Philadelphia, and 
San Francisco, the American Bridge 


Chicago, 


Company (the oldest and greatest 
of American bridge-building firms), 
Railway Com 
typical 
“skyscrapers,” 


and the Canadian 
exhibit 
and photographs of 


pany will models 
bridges, city views, schools, water 
works, ete. Very complex problems 
are presented to American engi 
neers by peculiar geological, cli- 
matie and traffic conditions. The 
exhibition will show how these 
problems are solved in the eastern, 
central, and western States. 

sSoth the rapidity and the meth- 
ods and materials of American 
building are greatly influenced by 
the exceedingly high rate of wages 
($5 or $6 per day) and by the 
almost total absence of legal build- 
ing restrictions. The high cost of 
labor has led to the substitution of 
machine work for hand work as far 
as possible. The lack or deficiency 
of building laws in many places has 
builders to 


permitted speculative 


erect unsafe structures. <A strik- 
ing instance of this was revealed 
after the earthquake in San Fran- 
cisco, where foundations of many 
of the fallen buildings were found 
to have been constructed in the most 
reckless manner. Praiseworthy 
energy was then displayed in the 
erection of a new city, which may 
be regarded as structurally unex- 
ceptionable. Examples of the new 
buildings of this beautiful city will 
be represented at the Leipzig ex- 
position. 

Almost 
Dr. Probst noted, with ajproval, a 


everywhere in America, 
sharp demarcation between business 


sections and = residence — sections, 
which dees not exist in Europe, out 
side of England, but he was unfavy 
lawless 


orably impressed by the 


co-mingling of ordinary four-story 
and five-story buildings with tower- 
ing structures of thirty or more 
stories. American engineering so- 
cieties, however, are beginning to 
give attention to aesthetic and hy- 
gienic considerations which have 
hitherto been ignored, and many of 
their members will visit the Leipzig 
exposition, where these matters will 
be fully illustrated. 

Dr. Probst finds ferro-concrete 
the building material most exten- 
sively used in America, and men- 


tions an ingenious device employed 


in the construction of most large buildings and consist- 


tower from which the concrete flows 


The _ project- 
ed Chicago 





ulmitted a Pp 
plications to 
make geod this 
OomiIiss LOR 
Space to the 
value of more 
than a (puar 
ter of a mil 
lion dollars 
has already 
been allotted 


: nd the de 


mand i still 
brisk 

Lt Probst 
of Bertin 


whom the di 
rectors sent to 
thie country te 
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CATSKILL WATERSHEDS AND AQUEDUCT 


seh) 


H ship canal will 
be well repre- 
sented at Leip- 
Probst 
Cana- 
da, with its 
fertility 


scenic 


zig. Dr. 


regards 


great 
and 
beauty, as the 
land of the fu 
ture and the 
most promis 
ing field of ae 
tivity for the 
engi- 
neer. In con 
elusion, Dr 
Probst named 
as the twe 


building 


most eminent 
American 
building engi- 
neers, Linden- 
thal and Horn- 
borstel, both of 
whom will ex- 
hibit models of 
their works at 





the coming 





Cities, socia 
tions, indus a 
triai firm 
ett has 1¢ 


Map showing Catskill 


and Croton watersheds and the aqueduct. 


Leipzig Build 
ing Exposition 
































vMarch 1, i915 


SCIENTIFIC AMERICAN 








— 





™ ¢ 
‘ 


t 
# 
' 
' 
: 
| 
; 





























Magazine door, which closes automatically in case of 


explosion. 


Dynamite chamber. Note the roof 
over the shelves. 


Drill posts set up at a tunnel heading, two drills on 


each post. 


Supplying a Metropolis With Mountain Water 


How Mining Operations Are 


: pa preceding pages tell how the new aqueduct is 
Catskill Mountains 
down to the New York city line, where, at the Hill View 


being constructed from the 


caused the 


Being Carried on Through 


large deposits of earth and rock carried by the glaciers 


river to be pushed 


normal channel and over the solid rock beyond. When 


the 


eastward out of its 


Heart of New York 


borings were made for the aqueduct through this sec- 
tion of the city, it was found necessary to lay it at a 
depth of about 750 feet below the surface. As indi- 
drawing, 


cated in the accompanying 





reservoir, the waters will pause before 
taking their plunge into the heart of the 
city 


The 
flood into the metropolis is no small one, 


problem of admitting so large a 


particularly when the chief demand for 
the water will come from those sections 
New York 

For the present, at 
little if any of the Catskill water will be 
Manhattan and the 
will be consumed by the bor 
Brooklyn, Queens, and Rich 
The Water Waste Campaign 


of Greater whick lie many 


miles away. least, 


used in Bronx, but 
most of it 
oughs of 


mond. 





much of the rock through this section is 
unfit to form the walls of 
a high-pressure aqueduct which is being 
built to last for all time. The 
channel of the East River, on the other 
hand, passes over solid rock, and is com- 
hundred 


decayed and 


present 


paratively very shallow. Seven 
and fifty feet is an enormous depth, see 
siphon under the 

1,114 feet 
It so happens that the 
deepest shaft ever sunk in New York city 


equals the height of the tallest building in 


ond only to the great 
Hudson River, which is 
the river surface. 


below 














which has been carried on for the past 
few years has so far reduced the consumption of water 
that the which can steadily 
350,000,000 gallons of water per day, can easily take 
Manhattan and the 
Bronx as well as the demand from these two boroughs 
likely that the 
increase much unless it 
there 


Croton system, furnish 


care of the immediate wants of 


for many years to come. It is not 
population in Manhattan will 
growth, for now 
lots to be built 
upon the 


undergoes a marked, vertical 
are practically no more vacant 


So that in 


upon. 
estimating the future demands 
Croton system we must consider chiefly the growth of 
In the other three boroughs 
demand for 


population in the Bronx. 


of the city, however, there is a present 


water and the probability of large increases in popu- 
lation in coming years. 

Catskill 
was decided to build a 


To conduct the into Brooklyn and 
trunk 


there would always be 150 


water 
Queens, it line, so far 
beneath the surface that 


feet of good solid rock for the roof of the tunnel, and 


provide a course for a subterranean river which 
could be tapped as needed for the city’s supply, and 
which, at the same time, would be so completely buried 
that it 


above it. 


would never menace the safety of structures 
When this tunnel is completed it will be one 
of the most durable pieces of work ever constructed by 
man; for 


nothing but an earthquake can 


this possibility is 


practically 


destroy it; and even very remote, 
for the rock underlying New York is of very early for- 
liable to 


tunnel of the 


seismic disturbance. 
Catskill 
being bored through the rock on the average of 200 to 


mation and not at all 
And so the city aqueduct is 
250 feet below the surface except in places where the 
hature of the rock is of such a character as to call for 
a much greater depth. 

The 


River, 


Harlem 


below 


first dip takes place just above the 


Where the tunnel drops down 362 feet 


the ground level. Then it runs practically horizontally 
until it passes the dip in the rock under 125th Street. 
Thence it rises again and maintains a practically con- 
stant level of 200 feet under the city, until it arrives 


at the ancient bed of the East River.— A glance at the 
map of New York city will show that the East River 
makes a decided turn about the lower east side or 
“hee of Manhattan. In pre-glacial times, the East 


Rive had no elbew in its course, but ran 
acre the heel of Manhattan, and it 


rock in its bed to considerable depths. 


directly 
wore away the 
However, the 











The height of the Woolworth Building equals the 
depth of the deepest aqueduct shaft in New York. 


the world. To illustrate this 
depth, our artist has taken the liberty of building the 
Woolworth Building topsy-turvy, that ts, 
ground down, at the Clinton Street shaft at the west 
bank of the East River. 
yet it barely reaches the aqueduct at this point. Evi 
dently 
tunnel, and yet it 


eneormocts 





from the 
Enormous as is the boiiding, 


there will be cellar over the 


is worth noting, the aqueduct fol- 


pienty of room 


lows the street lines so as not to trespass on private 
property ! 
Arrived in 


within two or three hundred feet 


Brooklyn, the aqueduct rises again to 
of the surface, and 
is pushed as far as it is possible to carry it in solid 
rock and yet communicate with the surface. This limit 
was found to be at the junction of Flatbush and Third 
Here it 


feet of overlying earth belore coming to the rock. 


through 215 
The 
caisson method had to be resorted to, and the caisson 
line before 


avenues. Was necessary to go 


below the water 
difficulty 


was sunk over 100 feet 


rock reached. Considerable was here 


experienced in sinking the shaft to the rock, because 


was 


it called for the use of pneumatic pressure that taxed 
the endurance of the workmen to the limit. From here 


on the water will be conducted through pipes laid in 


a trench of a moderate depth below the surface. From 
the foot of Seventy-ninth Street, Bay Ridge, the conduit 
will be run across the Narrows to Staten Island, 
pipe 36 inches in diameter, provided with 
The 


have not yet 


through a 
flexible joints, and laid 
this 


in a submarine trench. 


details of section of the work 


However, tests have been made 


what depth the 
buried. It is 


been given out. 
pipe line under the 
that it 


being en 


to discover at 


water must be evident must 


lie far enough below ground to prevent its 
tangled with anchors from large vessels that may have 
to anchor in the Narrows. The matter has been thor 
oughly investigated, and practical tests have been made 
by dragging anchers of large size along the bottom. It 
has been determined that if the pipe line is buried 
least eight feet under the bed, it will be entirely 


{S-inch pipe will carry the 


safe 
On the Staten Island side a 


water on up the hill and through a tunnel into Silver 


Lake reservoir, 120 miles from the source in the Cats 
kills 

The greatest interest in this city section of the aque 
duct attaches naturally to that part which is being 
excavated through solid rock under the busy city. [Ut is 


a surprising fact that a work of such magnitude can 
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of sticks of dynamite around the first bend in the  pedite the work, one contractor is using an interesting 




















“Holed through” from shaft 16 to shaft 17. Dangerous rock overhead due Permanent channel iron support for a treacherous roof. The beams will be 
to vertical seams. imbedded in the concrete lining. 

be carrie le on feet without inc drift, and in every case the door has closed just as form of shoveling machine, built especially for this 
‘ ‘ us | ! ‘ t Dh surface evidence expected work, so that it may be taken down the comparatively 
of the de ‘ t ‘ x is to be found at the The work through the rock is being pushed very narrow and be assembled to work within the 
' ! ch ar cated in parks, or public rapidly it some of the shafts between S00 and 1,000 small diameter of eleven feet, which is the size of the 
sep Ue Tre Phe principal difficulty that presented itself pounds of dynamite have been used daily. Within the tunnel the particular point where this machine is 
t I it f we ) now being used. A photograph of this 

j i } f great p machine is shown herewith, and also a 
t ! ‘ ‘ ‘ iry eX . - drawing illustrating the mechanism. The 
t fae irbor nstant machine is controHed by a single operator, 

u wen ive f the citizens Phe and does the work of six laborers. It is 
d icing t - provided with a double shovel A and B 

ay tat t ya rat fat der the irface ' } ; The section A digs up the rock and throws 
i t i se i! e ad . +s : \ it upon the scoop B, which in turn empties 
he 1 hie wi raat tic M : : ; a its load upon a traveling chain conveyor 
, ‘ n and an | Cs the latter delivers the load into muck 

tral w bh d bet fumes in the 133 cars at the back of the shoveling machin 
wk « ine can de hart The letters B, B', B*, and B* show the 
| ‘ I 1 ‘ borrowed successive positions of the scoop. The for 
from bhuropen retics where mini ward section A is carried upon a crank 
eration ire conducted close to and shaft D, which is revolved through the 
ometimes 4 t inder large cities are indicated by the arrow. Another 
Access to the dynamite chamber is had Looking down the 441-foot shaft at Reinforcement for the caisson at arrow line shows the course of the- from 
throush a zi & drift \t each turn of 149th Street. Flatbush and Third avenues. edge of the section A, The forward end 
the drift pocket is excavated, and the of the scoop B rests upon the heel of the 
chainber its f is made of large capacity section A, while its rear end is mounted 
In this chamber the dynamite is stored upon a shaft L, which travels in a guide 
under a protecti roof to keep off a way FF. The forward section A is con 
fragments of recks that might fall wher nected to the shaft by means of side 
urred t hooti in the tunne plates, indicated by dotted lines, so that 
\ he ce of t drift ery ub as the crank-shaft D revolves, the slide 
stantial conerete bulkhead is built, and in shaft FL is obliged to run up the ways F, 
this is a low @oor iv The door is of us indicated by the letters E', £*, and E*, 
massive construction, built of I-beams The section B is equipped with a small 
xteen in deep and wed apart with arm G, which carries a roller that is 
oak bean twelve inches square Phe adapted to engage the cam groove //, 
door ha evel edges, so that it wi causing the scoop B to turn over as indi 
seat itself snug in the doorway The eated in the dotted view B*, and empty its 
door 8 i us kept open at an angle of load upon the traveling conveyor. The 
out 45 deuvres In the magazine a machine is mounted on a= turntable, so 
thousand pounds of dynamite may be kept that it may be turned about in any diree 

it time Should thi be exploded, the tion. 

explosion wae ild have to travel dow) Some of the work on the city pressure 
the zigzag puissuge d would lose much tunnel has been hurried so far that cer 
of its force at each abrupt turn, finally tain sections are now being lined with 
im the doo ith greatly diminished concrete. The forms used for this pur 
The door w d be slammed shut pose are very interesting. Our front page 
5 blast of air issuing from the drift, illustration shows their construction. 
and would then be held shut by the gases Shoveling machine for removing the broken rock and loading it into cars. They cover 120 feet altogether and are ar 
of the exploded dynamite \ magazine of ranged in two sections, sixty feet of the 
this sort has been constructed near the foot of each last year millions of pounds of dynamite have been ex- lower half of the tunnel being concreted in an advance 
sbatt—not a? the foot, however, for fear that in case ploded under the city, while most of New York was of sixty of the upper part. The first step is to 
of a mishap, it might block the escape of the men totally oblivious to the fact. Already a number of the lay the “invert,” that is, a narrow segment of the lin- 
rhe magazines have been tested by exploding a number tunnel sections have been “holed” through. To ex ing running along the bottom of the tunnel. This, 


(Concluded on page 208.) 
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Section along the city pressure tunnel, showing how it has to dip down under the pre-glacial bed of the East River. 
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The Heavens in March 


Eclipse of a Star by One of Jupiter's Moons 


Daeie unusual piece of astronomical work, from 
fa part of the world in which little has previously 
been done, deserves description this month. Though 


published in the German Astronomische Nachrichten, 


it originates in Chile, where Dr. Ristenpart, a Ger- 
man astronomer of distinction, is in charge of the 
observatory at Santiago. 

On the night of August 13th, 1911, the third satellite 
of Jupiter. Ganymede, passed directly in front of a 


star of the seventh magnitude, in the constellation 


Virgo, and for observers in the southern part of the 
Earth, actually hid the star for more than four min- 
utes 

The circumstances of this remarkable occultation 
were carefully calculated in advance by Banaclaiewiez, 
and it appeared that the 
best observing stations 
would be in South Ame 
rica Dr. Ristenpart, with 


great energy, set about the 


organization of observers 

throughout Chile, and it is ° le 
undoubtedly due to his zeal * < on 
and forethought that the 


important results which 
we are to describe were 
obtained 

Why it was important to 
have observations made at 
as many places as possible 
appears from the fact that, 
since Ganymede is much 


smaller than the Earth, its 


shadow, if we may so de 
scribe the region from 
which at any moment it 
conceals the star, is only a 


littke more than 4,000 miles 
in diameter 

As Jupiter and its satel 
lite moved, this shadow” 
crossed the Earth, its cen 
ter passing over the south 
ern extremity of South 
America, a little north of 
Magellan, 


northern limit 


the Straits of 


while its 





By Henry Norris Russell, Ph. D. 


and observation it is necessary to assume that the satel- 
lite, like Jupiter itself, is flattened at the poles, for 
otherwise the calculated length of the occultation at 
the northernmost station, where the star appeared to 
pass just inside the satellite’s disk, would be much 
longer than the observed time. As the rate of motion 
known, the maximum 
length of the occultation affords a very precise meas- 


of the satellite is accurately 


ure of its diameter. Dr. Ristenpart finally concludes 
that the equatoria! diameter of the satellite is 4,700 
miles, and the polar diameter 4,500, so that it is a little 
more flattened, in proportion to its size, than Jupiter 
himself. The diameter of the satellite was previously 
supposed, from micrometer measures, to be about 3,600 
miles, and the difference between this and the new 
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The Heavens. 

We give again this month a detail map showing a 
portion of the sky which is now favorably vlaced for 
evening observation. Any one familiar with the con 
stellations can easily pick out upon it the “Siekle” of 
Leo toward the west—that is, on the right, for on maps 
of the sky, toward which we look upirard, the position 
of east and west, if the north is at the top, is neces 
sarily different from what they would be on maps of 
the Earth’s surface, at which we always look down 
ward. 

Among objects of telescopic interest here are Gamma 
Leonis, in the “Sickle,” a very well known binary pair, 
now separated by 3.5 seconds, and in very slow motion, 
so that a complete revolution can hardly take less than 

1,000 


years The bright 


—_—- —_— . star Regulus, at the end of 


the handle of the “Sickle,’ 


companion of the 


4 } eighth magnitude, a little 
4 ‘ 
* ! - | less than 3 minutes away, 
e 0.+% ' ‘Y» : . : 
oe ae which, in spite of its great 
oy 6: ‘ distance from its primary, 


shares the proper motion 
of the latter, and is doubt 
less really as near it as it 
Fifty-four 
northern 


appears to be 


Leonis, in the 





part of the constellation, 


is a pretty pair with com 





ponents of the fourth and 
sixth magnitudes, 6 min 
ufes apart 

South and east, in Vir 
go, the star y ts a famous 


7 


binary, which has been fol 
lowed for the greater MrT 
of its period of one hun- 
dred and ninety years At 
present the two stars are 
at their widest separation, 
about 6 seconds apart, and 
can be separated with 4a 


very small telescope, as 





can the pairs previously 


mentioned In 1836, how 


ever, they were less than 








reached barely to the one tenth as far apart as 
boundary between Chile | now, and could only be di 
and Peru Observers at vided by the most power 
southern stations would . ‘ : : ful instruments of that 
therefore . the satellite 4 : | * wee; * Aiphard li 
nerefore Set le satelite ‘ > om | ° | . Me . aay. 
Pass almost centrally over | = —- _- = a | 2 me. ——+— eae i. $----— ee + o—\ ¢ Urse Majoris, which 
the star, while for those in | c " le ‘ . ee we may be found near the 
7 Spica |e : 4 we «¢ r~ 
northern Chile, the latter | | * -¢ ° - | - | a Ps 2” y northern edge of the map 
would be concealed for a P i C r (8 tr. ° i \" ; “e al just north of 3 Leonis, Is 
eel ane ae : a . | 6 | i 2 oat asl 
much shorter time behind | 4 =. . we | - |e ls . i ° another very ine binary 
the northern edge of Gany ; |S | i) e ‘e . j 0 ° °| \ pair, with a period of six 
a a . . rm 
mede "£16 « f . os F784 e . de A waa | * P ty years. The components 
> , , . 5 ‘ oo “es , 
By comparison of the Fall ici Re. . a — ea re ae a ——_ are now at their greatest 
duration Of the occulta we separation—neariy 3 sec 
: ran z vo r% 2 2 FS MG Ul OOS OOS Stellar variabiles 
tion, as seen from differ- onds—and can be resolved 
ent places, it should there ae 3 *2e¢e28e88 0 . © & 2s ee = @ by instruments of very 
fore be posstinte to obtain Tike “ae See baa a ae moderate power 
vel xecurate information From Schurig’s Atlee The Planets. 
regarding the size and THE HEAVENS IN THE REGION OF LEO AND VIRGO. 


shape of the eclipsing 
body. in spite of unfavorable weather and other diffi- 
cuities, the 


various observers—mostly school teachers 


or amateur astronomers—were able to obtain reliable 
observations at five stations, extending almost along the 


same meridian for 1,000 miles. Except at Santiago, 
the observers had only small telescopes of about four- 
inch aperture, with which the satellite could not be 
distinguished, as regards its appearance, from the star, 
except that it was a little brighter. The two came 
Closer together until they could no longer be distin- 
Then, suddenly, 
the light diminished to about one half, this being, of 
course, the real 


sxuished, but formed one mass of light. 
when the star vanished 
After a time the light increased 
again as the star came out; and then the mass of light 
eradually separated into two points. 


instant 
behind the satellite 


In addition to these visual observations, a number 
of photographs were obtained by Dr. Zurbellen, which 
defined very accurately. the relative positions of the 
star and satellite before and after their conjunction, 
and made it possible to caleulate just how far apart 
they must have appeared at any time. 

Working along these lines, Dr. Ristenpart finds that, 
in order to get a satisfactory agreement between theory 


value is surprisingly large; but owing to the method of 
observation, Dr. Ristenpart’s results seem to be entitled 
to very serious consideration. The mass of this satel 
lite is known, from its attraction on the other satellites, 
to be about 1/12,000 that of Jupiter, or a little more 
than 1/4 that of Mars. But, according to the results 
just given, it is a little larger than Mars. This would 
make its density less than 4 that of Mars, and actually 
less than that of water—intermediate between the 
densities of Jupiter and Saturn. Even with this low 
density, it must be in rapid rotation, with a period not 
more than ten or twelve hours, to account for the polar 
flattening. 

It is perhaps most interesting of all to note that, ac- 
cording to the most definite of the observations, the 
disappearance of the star behind the satellite was 
almost instantaneous, the loss of light lasting only a 
second or so. This means that the apparent diameter 
of the star was not more than 1/300 that of the satel- 
lite; in other words, less than 1/500 of a second of are. 
This is quite what is to be expected for a star of the 
seventh magnitude; but it is interesting to have the 
extreme smallness of the apparent diameter of a star 
confirmed by direct observation. 


Mercury is evening’ star 


until the 27th, when he 
passes through inferior conjunction, and becomes a 
morning star. He may best be seen about the 1J0th, 


when he sets about 7:30 P. M. Though only 18 degrees 
from the Sun, he is north of him, and very bright 
(excelling Vega or 


lisces, li 


Arcturus), and, being in 
bright 


a region very poor in stars, can easily be 
identified. 

Venus is evening star, too, at her greatest brililiancy, 
appearing about twelve times as bright as Sirius, and 
more than 100 times as bright as Aldebaran, She casts 
a conspicuous shadow, if her light is allowed to shine 
through a window iato a darkened room, and can be 
easily seen in the daytime if one knows just where 


to look. Shortly before sunset, any one can pick her 


} 


up, high in the western sky, while the Sun is still 
shining. 

At the beginning of March she sets about 9:50 DP. M,, 
and remains in sight until nearly { o'clock at the end 
of the month. 

Mars is a morning star in Capricoruus, rising about 
5 A. M. 


farther east, in Sagittarius, and rises about 2:15 A. M 


Jupiter is likewise a morning star, but is 


in the middle of the month. Saturn is evening star in 


(Concluded on paye 215.) 
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The Tureat-Mérz torpedo, with hood removed 


see deve opment of intomobiling is 
been trended by a corresponding «de 


VE pment the construction of utome 
bile bodie even b an verdevelopment 
which ha produced queer forms that d 
part wide from the conventional types 
although the ire not always unpractica 


or destitute of merit 
Most of 


biles are of French make A we om 


these queer looking autome 


eXarmopie Is the i,regoire 


which conceals all but the head of tl 


} 


lriver rhe same firm makes a still more 


ren listi¢ submarine vhich is provided 


a.conning towe ind complete il 


Phen 


artillery shells 


Closes ti driver there are cul 





shaped like with rounded 


} 


tail pieces in which extra wheels or tires 


are neatly towed, and other shell types 


with glass skylight 
Three novel and ~bizarre tutomobile 


bodies of French make are described and 


iliustrated in the present article, take 
from the Al/gemcine tutomobil Zeitung 
The first is a Tureat-Mérz body, whicl 
is called “The Shark becuuse it striking 


ly resembles that fish, especially when seen 


from in front wing to the peculiar com 


bination. of the lanterns with the mud 





vuards This constructive device was 
first sted in a Napier car, which was 
chown at the last Olympia exhibition in 
London, and in hich the front lanterns 


were mounted on theeends of the guards 
bhe next development Was the mounting 


the top lantern on one of the reat 


mud-gua rds Finaliy an ingenious con 


tructor conceived the idea of incorporat 


the janternms with, instead of mount 

ing them on the guards This construc 
on is certainly queer, but it is eminent) 

waectical, if it solidiy and substantially 
executed because the lanterns sharply 


mark the twe front points of the 


The other two cars herewith illustrated 


represent two solutions of the problem 


which many constructors have attacked 


vith more or le success, of producing at 


pen ear which can be converted into a 


lose one showing at all times 


the mechanism and the additional parts 
by which the transformation is effected 
(ne f these ehicle the torpedo” 
made by Tureat-Mé: i provided with a 
invas cover, which can be entirely cor 
cealed in tl body f the open car. so that 
the gracefu ines of the torpedo are not 
marred Th cover affords complete pro 
ection and is provided with glass wi 
lows 
til! mer i nior is the Phenix 
fici vy design: l T'orped fuit 
ni ieur Ph iv t decapote ’ f 
i torpede-shaped Phenix car, con 
ied from the nside of a hood whi 
in be «mace disappear completely 
Dwo-seuted d car cont ed trom 
he inside, are 1 el poy ir, and 
many styles, some f which are t uN 
urious and costly The new Phenix ent 
ippears to furnish every possi rad 
tion between the complete! < ed nd 
tthe utireiy open vehicle It ’ 





(Jueer Automobile Bodies 


Some Interesting French Designs 





New Phenix car, entirely open. 


r a eg 





J 











“The Shark,” so named because the peculiar combination of the lanterns with 
the mud-guards suggests a monster of the deep. 





The Turcat-Mérz torpedo, with canvas hood. 


sents a very graceful appearance, and its 
The hood is com 
which 
turn in pivots and can be raised and low- 


lines show originality. 
posed of two quarter cylinders, 
ered separately. 

The sides of the hood are glazed, and 
there is a hinged glass window in its con- 
sehind the hood is a disap 
front 
protection 


vex front. 
servant. The 
sufficient 


pearing seat for a 
part alone gives 
against an unpleasant head wind in other 
When the front 


part is dropped a small portion of it re 


wise agreeable weather. 


mains to form a wind shield of the usual 


type 


Treating Table Refuse for Animal 
Food 

\ SOMEWHAT original 

4 curing food for animals from other- 


method of se 
Wise wasted substances is now being ap 
plied in Germany, and it appears to be 
worthy of note on account of the economy 
which could thus be secured. At Char 
lottenburg the city regulations require 
that all remains of food be placed apart 
from other household waste, such remains 
being collected separately each day and 
taken to a special plant, where they are 
food product. 
freed from ali non-nutri 


treated so as to obtain a 
They are first 
tious matter, which is always present, 
then the material is ground, pressed and 
dried and finally transformed into a kind 
of meal which is sold under the name of 
“bread meal.” This is used in the orig 
inal state or mixed with molasses. It is 
fairly nutritive, but has a large percent 
age of ash, this being due to the large 
juantity of bones contained in the waste 
material. M 


with the meal in feeding milch cows, and 


Hansen made experiments 
his tests bore upon 76 head divided into 
three lots, lasting for over three months. 
The results were encouraging, and he con 
siders that the meal should be used alone 
without mixing with other substances. He 
brings out the advantages which would be 
obtained in the way of economy and fig- 
ures that should such a method be ap- 
plied in German cities of over 200,000 in 
habitants each, totaling 9,000,000 popula 
tion, the yearly product would be valued 
at $2,500,000 for stock raising purposes. 


Sharpening a Pencil 
A N expert manual training man talked 
4 with the writer about so simple a 


thing as sharpening a lead pencil. In 
the first place, he says, the knife should 
not be over sharp, but should be a little 
dull, as if too sharp it will cut quickly 
through the wood and cut away the lead. 
If you remember, that is just the way a 
keen blade will use up a Then 
e says, it is best to hold the pencil 


pencil. 
again, | 


in the left hand with the end to be sharp- 
ened pointing away from you and to cut 
with a rather than 
toward you with a drawing cut, as when 


nwWay pushing cut, 
the point of the pencil is rested against 
the side of the thumb and is sharpened 
by a draw cut stroke of the knife blade. 
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Floating Civie Arts Building 

N interesting and thoroughly modern 
d \ “sketch 
model of a proposed Civie Arts Building” 
exhibition of the Architectural 
League, 215 West Fifty-seventh Street. | 
Made to seale it would be a circular build- 
ing about 450 feet in diameter, with a 
well proportioned colonnade of early Doric | 
with a portico at 


suggestion is given by a 


ut the 


type encircling it, and 


the principal entrance. 


This structure, rising abruptly from the | 
water, suggests that the building occupies | 
an island site, but it is in reality upon a} 


buoyant conerete foundation. The foun- | 


dation has the form of a great double, 
walled bowl with ledges built in amphi- 
theater form on the inner wall on which 
would be placed regular theater seats. 
The inner shell of the bow] is a segment 
of a sphere of smaller radius than the | 


outer one and contacts with it at the low- 


est’ point From this point a dozen or 
more vertical walls, connecting the two, | 


| 


radiate to the circumference, dividing the 
intervening space into as many water-| 
| 


tight compartments 
This building is proposed as a desirable 
city enterprise for the maintenance of a 


civic theater, concert hall, arts and crafts 
schools, exhibitions and competitions, the 
discussion of civie public art and other 


matters—in a word the art and civie cen- 
ter of 
such accessible point on the water front | 
mooring privi 
the municipality. 


the people, to be moored at some 


as Battery Park, where 


leges are controlled by 


The plan creates at no cost a site more 


$5,000,000 could 


It is the conception of Robert 


desirable than secure. 

Paine, a 
sculptor of decided character and origin 
with a natural affinity 


ality for engineer | 


ing activities, who has several other prac 


tical achievements to his credit, among 
which is the sculptor’s pointing or enlarg 
ing machine 
Friction of Gas Flow in Pipes 
the of this article to 
impugn the accuracy of the formule of 
Weisbach, Rankine with 
gard to the friction of steam-flow in pipes; 


but whether through neglect of the prin- 


T is not intention 


and others re- 


ciples laid down by these authorities, or 


through improper and unintelligent ap- 
plication of them, certain it is that there 
are to-day in what is called “successful 


operation” many power plants which show 
and 


other records a loss of power in the piping 


on careful analysis of steam-meter 
system which is truly appalling. 

A striking illustration of the effects of 
pipe friction came recently to the writer's 
attention i 


1 the course of some experi 
medium-sized vacuum cleaner, 
installed in the 
forty-room dormitory building. 


ments on a 


such would be base 


as 
ment of a 
Several makes were be- | 


all 
sweeping tests about equally well, it was 


cleaners of rival 


ing considered, and as operated on 
determined to conduct accurate and thor- 
ough tests on each. 

With this end in view, a tube of galvan 
No. 20 feet 
of six inches internal diameter, 


at either 


ized iron, long and 
was fitted 
the 
metal, terminating in an opening of 1% 


inch 


ten 


gage, 


end with a cone of sume 


internal diameter. Measuring de 


vices being fitted to the cylinder for deter 
mining the volume of air delivered to the 


machine, one of the cone ends was at- 
tached directly to the machine; and to 
the other was coupled ten feet of rein- 


forced rubber suction hose of 144-inch in 
ternal The end of this latter 
hose was open and fitted with a coupling 


diameter. 


to take the various sweeping tools. 

The the first run 
Was made by detaching this suction hose 
from the cylinder, in order to get the free 
delivery 


pump being started, 


The hose 
Was then attached, with the intention of 
the to determine 
resistance to the admission of air. 
again started, with the 
hose end open, the gage showed about five 
inche 


volume, velocity, ete. 


attaching various tools 
their 


The pump being 


f vacuum when the tube suddenly 


and completely collapsed, as is shown in 
the ‘ttograph. The iron pipe on which 
the « ipsed tube rests, was later substi- 
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building showing the bowl-shaped buoyant foundation. 





























Tractor leaving its trailer to be unloaded while it returns to the coal yard 


with an “empty.” 

















A two-wheeled automobile. 


tuted for the latter; and the genera! ar 
rangements are clearly the cut 
The cause for the collapse of the tin 


shown In 


tube could be nothing else than the erea 
|tion of a vacuum within the cylinder be 
cause of the resistance of the ten feet of 
open as the cylinder without 
hose withstood the pressure without diffi 
Had the end of the been 
part by the attachment cf a 
sweeping tool, the result might have been 


hose, the 


culty. hose 
closed in 
expected. Further, this collapse was ox 
casioned by the friction of air at compara 
tively low velocity. To how much great 
er degree, then, must friction be present 
in pipes through which steam is rushing 





at high velocity, and how especially pro 
nounced must be this effect when it en 
counters a right-angle elbow? 

} 

| 

J 

The Three-wheeled Tractor 

| HE vital problem of satisfying the 


ever increasing demand for trucks of 
“apacity has led to the advent of 


| 
larger 
| method of 


|the three-axle 
| transportation in 
ling mechanism is carried entirely 


tractor-trailer 
which all the propel 
separ 
ate from the load-carrying portion. One 
of the important advantages of this meth 
od is the economy in tires and wear and 
ltear of the 
tion of the load is not 


tires, but on the steel shod wheeis of the 


mechanism. The major por 


earried on rubber 


trailer, which saving alone would pay half 
the total of the truck. 
A rear wheel drive machine has a tend 


expense largest 
ency to push the front wheels down into 
the front wheel drive 
pulls the rear wheels up and over. This 
in tendency is so marked that 


road surface, a 


| 


difference 


| the same power plant, gear ratio and pro 
pelling mechanism will give far greater 
}results in speed and pulling ability in a 
tractor than 

With a 
may 
while another is being loaded and a third 


in a truck. 


single tractor several trail 


ers be used, one being delivered 


| being unloaded, thereby keeping the motor 
| part all the time; 
| s P 
| loading trailers may be used in some such 


active or, special un 


lines as coal, ashes, garbage, ete, one 


| dealer having delivered with a chute body 
| ten loads of nine tons each to a distance 
of three miles, making the enormous total 
of 270 ton-miles for one day. A 
development company uses a twenty-yard 


certain 
trailer, receiving a 17 or 20-ton load from 
a chute and emptying by dumping, each 
|}operation taking less than a minute. Such 


jlarge units are easily handled by using 
ja single steering wheel. The wheel may 


| be turned to at least 80 degrees, pivoting 
ithe unit at or near the fifth wheel, the 
entire vehicle 
around in a twenty-two foot street. 


being capable of turning 


| 

| A Bicycle Automobile 
TWO-WHEEL 
4 A design has recently been perfected by 
differs 
from a 
little in 
ordinary automobile 


automobile of unique 


a western man, which greatly in 
its construction 
fact, the 


is like 


motorcycle, in 
common it 
the 


two have 


an with 

exception of the number of wheels 
There are two the 

board, and when the operator releases his 


runners under foot 


hold on the steering wheel, these runner 
|automatically let down on the ground and 
keep the machine in an upright position 
The wind 
glass with a convex surface to the wind 


shield is a small oval-shaped 

large enough to protect the driver's face 
The 

sion 


frame, wheel 
the 


while an entirely 


radial rear suspen 


comfort of the 
different 
front 
turn 


adds to pas 


senger, system 


of springs is used on the whee! 


| The 
wheel, 


knuckles not only the 
shift 


steering 


steering 
but 


making easy 


the center of gravity, 


The engine is 3-inch by 3-ineh, two-cyl- 
elgh 


muffler 


inder, two-cycle, valveless type, of 


horse-power, and an excellent 


makes silent running. 
Although the photograph shows only a 
be used for two 


the 


one-passenger car, it can 


|persons by adding a seat over rear 


wheel. This is a regular cushioned seat 
like the front one. One can also adjusi 
a deck over the rear wheel and use the 
automobile for delivery purpose 
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REC ENTLY PATENTED INVENTIONS handk having an outer cutting edge and an} The engraving is a perspective view partly in 
nuaging prong or tine extending from one| section, showing the ice-making apparatus 
‘ to a patentees " ther 
" ted by special arrang ’ ‘ Mardware and Tools, 
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t it t to pl 1 d whi , re particular t A 
NG MACHINE ur ‘ inufactured cheaply for a nplis ses an adjustable reamer 
gz the above named results himge er adjustably supported 
d stock. rhe invention provides an 
; : or Of General Interest. 
: =, Spgs ge cal eg te ENVELOP.-W. F. CroweLt, 39 Wood St 
t F Providence, R. I rhe invention provides an 
r pit and elop made from a sheet of paper of ur 
1 rotatiot un | form width, thus saving paper material in tl 
I “ t ul nu ture of the envelop, dispensing with 
i t xerted u ust f specia form the blanks, and 
i t tl : wing th r envelops of different 
R ‘ frou t the same width ’ 
j EI H.W. oO Frank} FUSE.—J. H. Patmer, 506 Cedar Ave., N. 8 “ 
‘ I P j Ww So St New Yor Pittsburgh, Pa This invention relates to fuses / 
} * , . pr d I roplat ind has reference re particularly to fuse 
| 
t at t t } prising a st in insulated fus : 
{ ; . Spe "| tor thereir ind uns whereby a condu REAMER ATTACH MENT FOR DIE STOCKS 
y ‘ \ ee vust of tor of a carrying capacity not exceeding a 
f pensive tool which in si ounted 
“ i } riding and full iny die stock, and which will ream the interior 
. 1 for propell xtremity of a pipe, simultaneously with tt 
q threading of the s ‘ \terior! rhis 
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4 \ t t t ple and dura : n which th fusible | pliers and other gt ' ng 
s permitting mnductor ar sily replaced by @& DeW) hetween th ysssed handles of a pair of gr 
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2} eding a predeterminate rrying ipacity ratchet and spring pawl on the handles hold 
CARD INDEN D. F. Carvel 95 Liberty | the jaws in closed position 
4 St.. New York, N. ¥ The iin object of this 
2 ntion is to provide ards wit! neans fleating and Lighting. 
Hi whereby they be caused to present t HEATER.—B. Cotumsvs, 696 E. 161st St 
H v in sing yn with adjacent cards| Bronx, N. Y rhis improvement is in heaters 
' paced part gs upper edges that t applied to a gas fixture in a building to pro 
; ast the | ding of ach ird can be clear ! 1 ready and convenient source of heat 
read it s jot I operator is enabled r rooms and apartments ind it omp! 
t read ntrol th cards so as to 1us atures by means of which the stream of gas 
th to be thrown forward in single su that is supplied to the heater is impeded upor 
ion toward the operator, each moving for-| entering the same, and more evenly @istributed 
wardly, separate and distinct from the one/to the interior of the heater, so as to make 
in front and the one behind it the heating effect more efficient and more ur 
LENS SYSTEM.—R. D. Gray, Ridgewood, | form in practic 
N. J rhis invention relates otographi 
tives, and the object is to . sy Household Utilities, 
t rr pecially designed for use in obj BED WARMER.—G. F. Sueparp, P. 0. Box 
SWITCH JAW. tives of telephotographic cameras, and at 151, Dodge City, Kan This invention pr 
ranged to overcome astigmatism irved field ides a device by means of which heat may 
| . ' I invention t Ker rical and chromatic aberration and other Stered from a suitable source of supply and 
: era i t work ts, such as are frequently found in lenses transferred to the bed, warming the bed over 
part t 1 jaw ially ised in apparatus of this class in area corresponding to the position occupied 
q ada; t it knife switch ICE MAKING APPARATUS Ss. R BELI y the person using the bed, and which whik 
’ t 498 Walnut St Senemont. Tex = eg ewer net in use may be stored in a small compass 
5 rhe invention comprises a plurality of simi 
Of Taterest to Farmers, renee to ice making apparatus 
IMPLEMEN’ R CUTTING AND HAND and it bas for its purpose the provision of Pe may 
LING CKLI BAI - 2 ene PO having ined means for making the ice ’ $- 
Bo y. > 4 rex rhi inver I 
i t i I the gr i © si 
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ena | 
—? : ileedloal 
i) mall , = 
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AND HANDLING | 
! PRA} »p n 
ICE MAKING APPARATUS, Kr SS SN bs) 
ti t gi and for cooling the rine which is used RED WARMER. 
1 whict y isily the ice making process, thereby dispensing 
nd q ‘ handled r tl puryp« f it- with additional apparatus cooling the|lar telescoping sections, a base to which the 
! ng pT i Broadly, t brine In this apparatus the ice is manufac | outermost section is secured, and a cover for 
binay vement : t in the pre n of n\ tured aud the brine is cooled all in the same|the innermost section. The sections are cyl 
' t whict ! ali i sndie and a/| tank, which does away with a separate cooling|indrical and gradually decrease in size from 
trans\ l ongated head at one end of the| tank for the brine found in other apparatus.|the outermost section 1 to the innermost sex 


tion 5, in such manner thar the sections 


another. 


fit 


within on 


Machines and Mechanical Devices, 


RAW STOCK DYEING MACHINE.—Z. BE. 
Noatt, Denirn Station, Greensboro, N. C. This 
invention is an improvement in stock dyeing 


achines, 


and has for its object the provision 





of a machine that will take the stock and sul 
t it to a plurality of operations, compressing 
it after each operation. The device is esp: i 
cially intended for indigo and raw stock. ' 
WIRE STRIPPING MACHINE.—M. Pessin, 
624 E. 15th St., New York, N. Y. The object 
here is to provide a structure for removing 


of insulation from 


























rv more layers any 
desired length of wire. Another object is to 
provide t structure’ whicl will straighten 
engths « wire, sever the insulating matter 
her nd then remove the severed: portions 
vndent part of the insulation b 
r oved to different receptacles 
SINUSOID PROPELLER I. J. Pappock 
Nebraska City, Neb This invention is ed 
ipon the fact that when a flexible surfax : 
such as a sheet of fabric. is held at one edge i 
in a rrent of air or other medium which is 
nz in a direction parallel to the normal 
th sheet, the latter will have ji 
rted to it a series of wave-like motions 
can anes or =? - f \\F 
Wee Mag \I 
* , 
SINUSOID PROPELLER, 
I w es rllow one nother in rapid s 
ssior ind ha th form of a sil eul 
Parts the sheet will be moving upward 
r parts will be moving downward 
\ Fi ct is to provide a device by means of 
ich the wave-like, movemerts of the t 
be used for generating power. 
AUTOMATIC PUMP.—W. A. Harris, 217 
Jolin St., Greenville, S. C. This invention r 
es to improvements in automatic pumps 
ially those that are designed to be oper 
d by compressed air It provides a pump 


wr elevating water which will operate continu 
isly while water is being drawn from e@ 

faucet or other outlet, but which will auto 
itically stop after the faucet is closed. 


Pertaining to Vehicles, 


ATTACHMENT ror BRAKES K I) ‘ 


SauLtraw, Calhoun, Tenn. This improvement 
relates to attachments for brakes, and the ob 

to provide a brake block with tw 
piveted arms having teeth for engaging and 


riding tl rake shoe The brak 


in position 


ock will last indefinitely, and the brake shor 
iy be readily replaced from time to time as 
required 
Designs. 
DESIGN FOR A DRINKING GLASS. 


New Pa. This 
rn represents a glass of average elevation in 
it and curving inward the top to 
the middle, thence swelling to the in very 
eful outline The 
ellished with ornamental 


GREER Castle, ornamental de 





from 





base 
glass is 
patterns. 


very neatly 





Nore.—Copies of any of these patents will 

furnished by the ScIENTIFIC AMERICAN for 
ten cents each. Please state the name of the ' 
patentee, title of the invention, and date of 
this paper. 

We wish to call attention to the fact that 
we are in a position to render competent ser 

s in every branch of patent or trade-mark 
work Our staff is composed of mechanical, 
ectrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex natur+ 
subject matter involved, or of the 
technical, or scientific Knowledge re 


of the spr 
1a lize d, 


quired therefor. 





We are prepared to render opinions as to 
validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters 

We also have associates throughout the 
world, who assist in the prose of patent 





and trade-mark applications all coun 
tries foreign to the United States 
. Monn & Co., 
Patent Attorneys, 


361 Broadway, 
New York, N. Y 
Office 
street, 


Branch 


625 F N. W., 


Washington, D, 
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and let the sun shine into every corner, how much would 
the extra light be worth to you? It would reduce your 
lighting bills, increase the efficiency of your employees, 
enable you to utilize floor space now useless for fine work. 


You can get a lot of extra daylight without taking off your roof. You 

can get an increase of 19to 36 percent. These figures are from 
the New York Electrical Testing Laboratories. They are the 
result of scientific tests of an interior paint which will not absorb 
and waste the light from your windows; which will reflect every ray 
down on your machinery and into the dark corners of your plant. 


Rice’s Mill White is the paint. It has increased the daylight in 
many plants. One prominent manufacturer writes that he 
estimates he is getting 50% more light than he had before he used tt. 
The R. J. Reynolds Tobacco Company say : 


‘‘We have been too busy to make tests or determine with sctentific 
accuracy the percentage of light increase in our plant afforded 
by the peculiar qualities of Rice’s Mill White, but we imagine 


that such tests will show an increase of between 20% and 25%.”’ 


‘‘As you claimed, it picks up and carries along the light to those 
points at greatest distance from the windows and artificial lights. 
It has given us a smooth, tile-like surface of white, without a 
tinge of yellow, and it has remained firm and unbroken, despite 
the yar of heavy machinery.”’ 


A Sanitary Paint 


Rice’s Mill White gives a smooth, glossy, tile-like surface. It 
offers no lodgment for germs and odors, can easily be kept 
clean, and will not flake and scale like a cold water paint. 





Rice’s Mill White 


is economical to apply 


A 4-inch brush spreads it without 
dragging and leaves no brush 
marks. Twocoats equal three of 
lead and oil. Recoating is seldom 
needed, for it stays white longer 
than any other gloss paint. 


We were the originators of “ Mill 
White”’ paint. Rice’s paint is 
made by a special process, which no 
other manufacturer can use. 


For the greatest amount of light, the 
highest sanitary value and the lowest 
final cost, paint your ceilings and 
walls with Rice’s Mill White 
Paint. 


Rice’s Mill White Paint is sold 
direct from our factory in barrels 
containing sufficient paint to cover 
20,000 square feet one coat. If 
you have that area or more of 
ceiling and wall space to cover, 


Write for Booklet and Sample Board 


Ask for a copy of our booklet, 
**More Light.’’ Write today. 


U. S. Gutta Percha Paint Co. 
No. 23 Dudley St., Providence, R. L. 





RICE’S Granolith 


A tough and elastic permanent 
finish for concrete wails. Becomes 
a part of the cement to which it is 
applied. One coat sufficient, un- 
less a gloss is desired. Makes the 
best possible primer on inside con- 
crete and brick for a second coat 
of Rice's Mill White Paint, giving 
atile-like, enamel finish at no more 
expense than lead and oil paint. 


For Concrete Surfaces 
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Our two-ton trucks used by the Pennsylvania Railroad 


International Motor Trucks 


Proved by Years of Successful Service 


| Mack °:  Saurer Hewitt 


Our two-ton trucks are being used 
to advantage as follows: 


18 years 10 years 


in use in use 


Bekers Furniture Dealers Public Service 
Barbers’ Sundries Grocery Dealers Publishing and 
Bottiers Hardware Dealers Printing 
Brewery Hotel Service Railroads 
Builders Ice Business Rubber Dealers 
Butchers Lead Business Sewing Machine 


Manufacturers 
Soap Dealers 


Liquor Dealers 
Lumber Dealers 


Butter, Egg, Cheese 
Carpet Dealers and 


Manufacturers Machinery Mfrs Steel and Iron 
Chemical Dealers Meat Packers Stone and Bronze 
Coal Dealers Milk Trade Storage and Ware- 
Confectioners Millers houses 
Centractors Mining Stove Manufacturers 


Telephone Service 
Textile Mfrs. 
Tobacco Dealers 
Transportation and 


Moving Pictures 
Municipal Service 
Oil Dealers 


Paint Manufacturers 


Department Stores 
Dry Goods Dealers 
Express 

Fire Departments 


Fish and Poultry Paper Manufacturers Trucking 
Florists Piano Manufacturers U. S. Gov't Service 
Fuel & Feed Dealers Produce W oodenware 


1. They are built with larger fac- 
tors of safety throughout than 
any other trucks. 

2. The yearly depreciation is only 
10%. 

3. Any truck will last a year— 
these trucks will give satisfac- 
tory and economical service for 
a long term of years. 

4. ‘They are well adapted to hand- 

ling fragile freight — springs 

give adequate flexibility. 

They can make the speed re- 

quired for perishable freight, 

but “*sprinting”’ is absolutely 
impossible. 

6. No other two-ton truck is built 
in four sizes of wheel-base. 

Whatever your transportation needs, we have 
the right truck for the purpose. 

Nine sizes—capacities: 1, 114, 2, 3, 4,5, 614, 7% 
amd 10 tons. 

Bodies built in our own plant to suit each busi- 
ness and load requirement. 


Whatever your business, write us. 
you what our trucks can do for you. 


Ww 


Let us show 


International Motor Company 


General Offices: Broadway and 57th St., New York 
Works: Allentown, Pa.; Plainfield, N. J. 
Sales and Service Stations: New York, P 
Chicago, Philadelphia, Boston, Cleveland, ,? \ 
Newark, ; \ 


f Cincinnati, Buffalo, Baltimore, 
Pittsburgh, St. Louis, Atlanta, Kansas / } 
City, Denver, Minneapolis, St. Paul, + y 


San Francisco, Los Angeles and other 
eo large cities 
Canadian Sales Agents 
The Canadian Fairbanks-Morse Company, Limited, Montreal 


+ 
+ 
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Supplying a Metropolis with Moun- 
tain Water 


(Concluded from page 202.) 


when completed, forms the track upon} 
which the forms for the rest of the lin- 
ing travel. The 
trucks with wheels tapered to fit the curve 
of the invert. The forms for the lower half 
‘e practically the same as those 
After the}! 
form 


forms are mounted on 


}evlinder ar 
for the upper half eylinder. 
lining has set, the sides of the upper 
may be drawn in to free them from the 
conerete, by operating the turnbuckles A, 
jand those of the lower forms by operat- | 
jing the turnbuckles &. Then jacks may 
|be unscrewed to lower the upper section 


slightly. freeing it completely from the 
concrete and jacks HL may be screwed up 
to raise the bottom section slightly upon 
the truck. In this collapsed condition the 
forms may 
|the next section of tunnel. The detail 


drawing shows 


be drawn forward to complete 


|view in the front page 
how the lower forms are eer on the 
trucks. To the 
vertical guides D are bolted, 
lagainst the framework of the truck. The| 


; | 
jacks FE mounted on the truck bear against 


beams (¢, 
which fit 


cross pieces running from C to C. The 
filling of the lower half of the forms is 
comparatively simple. It is quite a differ- 
to lay the concrete into | 
Sections of the plating 


ent task, however, 
the upper form 

of the upper forms are removed and the 
adding the plates 
until finally the 


|eonerete is shoveled in, 
|} step by step as necessary, 
|topmost plate is added when the concrete 
lean be introduced only from the end of 
lthe form. It will be observed that small 
pieces of board are temporarily nailed 
igainst the edge of the forms and fitted 
up as neatly as possible against the rock 
above, so as to retain the concrete until 
it sets. As each section is completed, 
grouting holes are left in the top through | 
which, when the lining is completed other- | 
wise, grout will be forced under high pres- 
sure to fill up all cracks and crevices 
and make the lining perfectly sound. 

At each shaft access will be had to the 
tunnel through risers or vertical pipes, 48 
or 72 inches in diameter. At most of the 
|shafts two such pipes will be provided, 
each fitted 
which may be operated from the surface 
to close either of them when it is desired 


with valves at the bottom 


access to them or to effect any 
The valves at the bot 


to gain 
necessary repairs. 
tom of the risers will be of such a design 
as to close automatically in case of an 








abnormal flow through the risers, due to 
|the destruction of the valve at the top by | 
lexplosion or other accident. At the top | 
lof the risers there will be two valves, the 
}one nearer the riser being an emergency 
|valve, which may be closed in case of| 
jany damage to the other valve. 
| It is 
j}changes will be 
| ply of Manhattan and Bronx, except that 
| pipe lines will be run from the shafts to| 


probable that no immediate | 


made in the water sup- 


jhelp out the existing supply in case of 


| emergency. In Brooklyn and Queens, 
where thirty-five pumping stations are 





now required, most of the stations will | 
be discontinued for the reason that the 
| water will be delivered through the aque- 
|}duct at sufficient pressure to reach prac- 
| tically all parts. Only in one or two sec- 
|tions will pumping be necessary. 
| From Hill View reservoir the water will 
| flow through a tunnel, 15 feet in diameter. | 
| This will be narrowed to 14, 13, 12 and 11 
| feet, which is the diameter of the rock 
i/tunnel at Fort Greene Park, Brooklyn, 
and at the intersection of Flatbush and 
Third avenues. From there on _ steel 
pipes, five and one half feet 
and running down to four feet in diam- 
eter will carry the water to the Narrows, 
and under New York Bay, at the Narrows, 
the line will be only three feet in diam-| 
eter. This gradual shrinking of the aque- 
duct reminds one of those large rivers 
that flow out of the mountains in suffi- 
cient volume to be navigable and even a 
menace to the surrounding country in time 
of flood, but which, when they reach the 
deserts are drunk up by the thirsty sands 
and sucked by the torrid sun until they 
vanish without any clearly defined ter- 
minus or possibly flow in a sickly stream 








| England. C. W. 


in diameter | 
| pure tin one-sixteenth of an inch thick. 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


ll communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, ete., in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS. ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 






to pay must fuliy protect. F KER booklet 
Mason, Fenwick & Lawrence, Est. 52 years. 
612 F St.. Washington, D.C., and New York 
Send tor New Helpful Pian for Inventors 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 

ess than four nor more than 12 lines accepted. Count 
ates words to the —_ All orders must be accom- 
panied by a remittan 





AGENTS WANTED 


WHY NOT build up a business of your own? U 
Fire Extinguishers sell everywhere. 500% profit. 
Srateeenl territory to local and State representa- 
tives. United Mfg. Co., 1044 Jefferson. Toledo, 0. 


BUSINESS OPPORTUNITIES 


INVENTIONS TO ORDER. Also working draw- 
ings from your ideas introducing mechanical refine- 
ments from 30 years’ experience. Address Geo. B. 
Durkee, 1943 Washington Blvd., Chicago, Ll 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. e can positively show 
you by mail how toincrease your salary. Prospect- 
us free. Page-Davis Co., De pt. 89, Chicago, Il. 


PATENTS 


RAILROAD MEN ATTENTION.— Patent on 
one of the best Moveable Car Buffers for sale, No. 
1,022,263. Illustrated circular on application. Ad- 
dress: Ph Greffin, Waverly, Iowa, or H. G. Green, 
105 W. Monroe St., Chicago. 


OUR BUSINESS IS TO PLACE good inventions 
with the best manufacturers, on royalty or by cash 
sale, with a square deal to all concerned, no advance 

ayment required. Morse, Meyer & Berwin, Inc, 

-atent Brokers, 309 Broadway, New York City. 


PATENTS FOR ENGLAND. 


LICENSES negotiated among first-class British 
firms for successful American inventions patented in 
Dimes, A.M.I.C.E., 120 Thornlaw 
Road, West Norwood, London, 8. E. . England. 


PATENTS FOR SALE 


FOR SALE OR ON ROYALTY, Pat. No. 1,018- 
956, Indoor Base Ball Game, also same game for 
Automatic Slot Machine, self registering and com- 

act. Money maker for some one. Machine in 
running order. Address Daniel J. Bebon, 162 
Hancock St., Glendale, Brooklyn, N. 


PATENT No. 1,017,264 for Bakers’ Oven for 
sete Have one in my bakery in use for two years. 
It is the most fuel saving and finest baker ever in- 
vented. Lock Box 194, Parsaw, Kan. 


FOR SALE. Patent for a new mouse trap killer. 
First class chance for a big concern to take it up. 
For particulars address ee S eee No. 425 
West 16th Street, New York ¢ 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. White 
| Metal and Brass, for use on patterns for castings. 
Largest variety, promptshipments. Send pr cetenes- 
H.W. Knight & Son, 92 State St., Seneca Falls, N.Y. 


WANTED 

LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our represen- 
tative after learning our business thoroughly by mail. 
Former experience unnecessary. All we require is 
honesty, ability, ambition and willingness to learn a 
lucrative business No soliciting or traveling. All or 
spare time only. This is an exceptional opportunity 
for a man in your section to get into a big paying 
business without capital and become independent for 
life. Write at once for full particulars. National Co- 
Operative Realty Company L-378 Marden Building, 
Washington, D. C. 


WANTED —First_ class mechanical draftsman 
familiar with making Patent Office drawings. Steady 
work for the right man and good pay. *.. a plying 
state experience and salary expecte Tadeo 
Draftsman, Box 773, New York. 


INQUIRY | COLUMN 





Inquiry No. 9288. Wanted the names ard ad- 
dresses of concerns that can coat steel balls with 


Inquiry No. 9289. Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oil, or fatty vapor. 

Inquiry No. 9290. Wanted name and address ot 
a manufacturer of a patented device which . suit- 

able for making up pay envelopes, namely, fold 
up bills and Msert them with minor coins ise a pay 
envelope of the usual size. 

Inquiry No. 9291. Want to buy machinery for 
man .facturing woode tooth picks. 

Inquiry No. 9292. Wanted a gum that will 
stick abels to grape-fruit. 

Inquiry No. 9293. Wanted the names and ad- 
dresses of manufacturers of waterproof cloth, also 
samples of such cloth 

Inquiry No. 9294. 
14x1\" in diameter. 

Inquiry No. 9296. Wanted name and address of 

some glass manufacturing company who can make 


Wanted to buy glass balls 





patent lamps. 
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O you who are trying to decide which 


car to buy — we want to offer a few 


suggestions. 

You have looked at many different makes 
of cars. You have found that in most re- 
spects they are very much alike. They have 
nearly the same specifications; the same 
equipment; the same general appearance— 
at least, while new. 


You hear, in most salesrooms, the same 
talk about service, guarantee, taking care of 
owners. 


And when it’s all finished how are you 
to decide? Of all these apparently equal 
cars, sold by these apparently equal dealers, 
which one are you to select ? 





iss O choose wisely you must remember 
= that behind those apparently equal cars 
eS are unequal values. Behind these appar- 
ently equal dealers are unequal companies, 
unequal organizations, unequal factories. 
In these unseen things lies the difference 
between cars. 





So you should look to these unseen fac- 
tors. Study the cars of course. Insist that 
your car have all the modern features. But 
before you invest your money—whether 
you buy a Chalmers or not—be sure to 
get satisfactory answers to the following 
questions ° 


1. How long has the company 
been in business ? 


Is it a sound, well-managed institution? Has it 
demonstrated its ability to manufacture successfullw? 
Is it progressive? Is it likely to be in business per- 
Is it big enough and strong enough to 
attract the best class of dealers? 


manently ? 


The kind of car you get depends absolutely upon 
the kind of a company that is behind it. A strong, 
successful, well-managed company will not skimp in 
manufacturing. It will be able to afford experimental 
work, and thus keep always in the lead. It will be in 
position to back up its guarantee. 





No company is more firmly established or bet- 
ter managed than the Chalmers. It has long been 
“first’”’ in its class. 
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2. Does the company manufacture 
its own parts or merely assemble? 


This is a vital question. The company that manu- 
factures its own parts is able to put into the car better 
value for your money, because it eliminates the parts- 
maker’s profits. It is able to manufacture more 
accurately, because it concentrates all its efforts on 
making parts for one kind of cars—its own. Also 
the company that makes its own parts will be able 
to give you service and supply your needs for years 
to come. 


No automobile company manufactures a greater 
proportion of the parts of its car than the Chal- 
mers Company. 


3. What do owners say about the 
car? Are they satisfied ? 


Owners of a car are the people who know. They 
are the ones whose opinion is the result of experi- 
ence —satisfactory or otherwise. Of course there is 
no car in the World —or any other manufactured prod- 
uct—that will earn the approval and endorsement 
of every single individual who uses it. But take the 
general opinion of the owners and you will make no 
mistake. Be guided by their opinion of car, company 
and dealer. 


Chalmers owners are satisfied. We are glad to 


have you ask their opinion of Chalmers cars. 


4. Has the car itself quality—or is 
it merely a collection of “features”? 


Accessories and equipment that make for comfort 
and convenience enhance the value of a rea/ car, but 
they cannot make up for any lack of actual quality 
in the car itself. Be sure that the car you buy has 
the real “class” and in-built quality that come only 
from painstaking workmanship all the way from 
designer’s drawing board to the final inspection 
department 


Chalmers cars have all the ‘‘features,’’ all the 
conveniences that any cars have. In addition they 
have Chalmers ‘‘quality’’ in every line, in every 
part. 


5. Will the car command a good 
__ price in case you care to sell it two 
or three seasons hence? 


Ot course you are not buying your car with the 
idea of selling it. But it is well to know you can sell 
it at a good price—if later you want to do so. 










This monogram stands 
for all you can ask 
in a motor car 


Which Car?—It Js Hard 
to Decide, Isn’t It? 


Furthermore, the cars that bring good prices at 
second-hand are the cars that are standard, the cars 
that are built to last, the cars that the public knows 
are good cars, 

Chalmers cars have for years brought the 
highest second-hand prices of any cars in their 
price class. 


“Thirty-Six” (4 cyl. 36 h.p.) $1950 
“Six” (6 cyl. 54h. p.) - $2400 
“30” (4 cyl. 30h. p.)- - $1600 


(Prices include full equipment and are f. o. 5. 
Detroit.) 


OU will find that among four cylinder 

cars the Chalmers “Thirty-six” at $1950 
cannot be surpassed. Among six cylinder 
cars the Chalmers “Six” gives you abso- 
lutely all you can ask in motor car value 
For those who wish a smaller car, the 
Chalmers “30” is still the leader in the 
$1500-$1600 class. 


These cars have all the modern features 
of convenience and comfort. In these 
tangible, physical things they are not sur- 
passed by any other car, even at twice the 
price. In power and speed, in comfort and 
convenience, in beauty, style and luxury 
the Chalmers offers you the utmost value. 


But greater than these tangible things, 
more valuable to you, more worth the 
money you invest are the intangible things 
behind the car—the Chalmers factory and 
the Chalmers organization. Other cars 
may give you approximately the same 
“features” as a Chalmers: none can give 
you these added values that make the 
Chalmers the choice of the wisest motorists. 


If you make careful comparisons, we 
believe you will decide on the Chalmers. 
And when you do we urge you to place 
your order at once. It’s not long till spring 
now and the only way to insure early 
delivery is by an early order. Catalog on 
request, 


Chalmers Motor Company, Detroit 
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Williams | 
Hold erlop°stcrs 








You used to throw away this much 
of your Shaving Stick 


You. can use Williams’ Holder Top Stick down to the very end. Grip the 
metal cap the holds the stick. Your fingers need never touch the soap, not 





even when there is only the thinnest wafer of it left. No matter how much 
or how little remains, you have absolute ease of manipulation always. Add 
to this feature the rich ~amy, luxu lather that h de Williams’ 

the rich, creamy, luxunous lather that has made ullams 
Shaving Soaps famous and you have the perfect shaving stick. 


Four forms of the same good quality: 
Williams’ Shaving Stick (in the Hinged-cover Nickeled Box) 
Williams’ Holder Top Shaving Stick 
Williams’ Shaving Powder (in the Hinged-cover Nickeled Box) 
Williams’ Shaving Cream ‘in Tubes) 

SPECIAL OFFER—Men's Combination Package 
liberal trial sample of Williams’ Holder Top Shaving Stick, Shaving 
uving Cream, Jersey Cream Toilet Soap, Violet Talc Powder and Dental 














Cream. Postpaid for 24 cents in stamps. re . 
‘ ; A single sample of either of the above articles sent for 4 cents in stamps. . 
j Address The J. B. Williams Co., Dept. A, Glastonbury, Conn. | 
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HAVE YOU EVER 
“EVINRUDED?” 


The river too and ever 


| 





| 











let of the bay, because | Evinrude to 
Ww | want to yo | goa e if I wish or | 
fill 4 boat with friends. Eight miles an hour 
[ glide through the waters and the propellers 


never did know a weed. My 


DETACHABLE = 
ROW-BOAT-MOTOR 













| 





its merry little purr of two full horse power, 
will fit any row boat; mine or a rented one and it’s so simple 
that | erate it ysell 
It weighs but fifty pounds 
and If CARRIES LIKE A SATCHEI Brother John 
takes it wherever he goes: on fishing trips to other 
lakes, and he saysthat's why he getsthe h I 
‘ crank y h wv: wes 
v ia sw and | st \ 
i t t ith vate 
i ent up t es 


EVINRUDE MOTOR CO., 


176 F Street 
MILWAUKEE, WIS 

















ter: bers of National Association of 
Seam CARRIES 
Weet roadway LIKE A 


SATCHEL. 











lextremely secant. Frie 


the entire Catskill sy 
and operating at its 


waters which three di: 


out of the Ashokan res 
flood, over seventeen 


will reach Staten Isla 


3 per cent of its former 


been robbed by the rest 


Friedmann’s New 


Remed 
By H. J. Arch 


T need hardly be sa 

mann’s remedy is 1 
bacterin or vaecine, si 
from tubercle bacilli 
origin of his tubercle | 


der pressure, but he re 


} ; 
ifuses to communicate 


though he denies that 


are originally human, 


he btal ved his turtle tubercle | neil I machines for tool grinding just 
how he infects the turtles. re that the right machine. for the carpenter, 
he uses the old strain of originally hu craftsman, mechanic, or for. household 
man turtle bacillus with which he worked lise 


in Piorkowsky’s labor: 


ago 


If we examine Fr 
what do we find? In his original report, 
which was published in the Berliner klin 


ische Wochenschrift fe 


1912. he describes at 


results in a great vari 


eases treated with his 
muscular and intravens 
times one or the othe 
simultaneously He as 


show surprising impre 


or two injections. He injects his bacterin } diameter, . . an eee 


into newborn infants 


tains living tubercle bacilli, and says that diameter, . 5.00 
somewhat over one year after this inocu No. 4 Carboruadum Wheel 7 -inch 

; é ‘i diameter, . . 8.00 
lation not the slightest trace of scrofula 
or tuberculosis is to be found in any of At your hardware dealer--who also sells 


these children 


The account of animal experiments is 

“Imann avers that h 
| his preparation is innoc for guines T e 
pigs, and that even af 


main quite healthy. 


jare not entirely immu 
| ficial infection: while 
mals succumb to this after about 110 


days, guinea pigs immt 


jection live an average 
passes over this comparatively unfavor 


able result by declarir 
tunately, conditions ar 
orable in man since tu 
in human beings is n 
artificial infection in 


| In the discussion before the Berliner | 


| ~ 8 ( ; ic is »| wear and tear,’’ because of its thor- 
| medizinische jeselischaft, which is one oughly practical construction. Made 
¢q » srehing : “vere ¢ | with one-piece main shaft re sting in 
of the most searching, most severe, and | Bh ceateeeeied manstame ante aan 
mostly highly scientific tribunals before Sag, run hot or bind. Fully enclosed. 
. . Thousands in use. 
|which a medical man can come, Fried-| If not at your dealer’s, write 
J a ‘ | for free book of helpful hints 
}mann’s Clinical results were confirmed by for motor boatmen. 
ars a . THE BALDRIDGE 
ia number of clinicians, although Blaschko GEAR CO., 667 
Pp 7 Aid W. Grand Bivd., boat business 
and also Heymann showed only indiffer- eK! Detroit, write for our 
: : : P Mich. “lealers’ proposition, 
ent results in cases of skin tuberculosis — 


he does not say how OMPACT, serviceable little 


‘r, sometimes boti 


guinea pigs. 
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ito a small stagnant iagoon. Thus, when | THERE’S A PLACEIN YOUR TOOL. } 


stem is completed | KIT FORA 
full capacity, the 


ys before poured Carborundum 


ervoir in a mighty 
feet in diameter. Ni G ° d 

nd, a stream only lagara rin er 
size, after having 
of the thirsty city. 


Tuberculosis 
y° 
ard, M.D. 

id that Dr. Fried 
t a serum, but a 
nee it is prepared 

He admitted the 
mcilli (turtle) un 
fused and still re 





his method. Al 
his tubercle bacilli 


itory some years 





EVERY MACHINE IS EQUIPPED 
ledmann's report. WITH A CARBORUNDUM WHEEL 





the fastest, coolest cutting wheel for 
all-around work.—The machines are 
mechanicaily right—every part accu- 
rately made and fitted—-carefully 
assembled —they run quietly —easily— 
nicely finished—-small parts nickeled— 
made in four sizes~--htted with tool rest. 
serts that patients No. | Carborundum Wheel 4-inch 

: Guneti, “ain $2.50 
wement after one No. 2 Caborabiian Wheel 5-inch 


xv November 1sth, 
length his clinical 
ety of tuberculous 
remedy, by intra 





us injection, some 
although it con-| No. 3 Cobesiiiat Wheel ‘Gin 


Carborundum Shargening Stones. 


ocuous for guinea 


ter years they re Carborundum 


Nevertheless, they 


ne to severe arti Company 


his untreated ani 
Niagara Falls, N. Y- 











nized with one in 





of 3653 days. He 





GET ON THE SAFE SIDE OF MOTOR BOAT! 


























w airily that, for Equip your beat with a Bald- 
‘ ridge Reverse Gear. Then = ws = 
e much more fay you will never fear danger ¢ oe 
“i . of collisions, for the **Bald- 
berculous infection ridge gives you automobile 
control. Moving a single 


ever as severe as lever stops, reverses or 
| sends your boat ahead— 

engine doesn’t stop. 

Use a Baldridge Reverse Gear 


—called “‘the gear to bear th 














and lupus. Citron admits that for treat-|— 


|}ment and for prophyla 


| ing germs is correct in 
adopted by Jenner an 
insists that great care 


jas long as the detai 


method are not know 
Pasteur’s experience Ww 


vaccine, in which the 


“=. =“ CRUDE ASBESTOS 


d Pasteur, but he DIRECT FROM MINES 

must be exercised 

ls of Friedmann's ~ ocean Bie R. H. MARTIN 
sbestos Fibre | orice, st. PAUL BUILDING 


eh, Serene te for Manafactapess exe 220 Broadway, New York 
ith chicken cholera ys 


avirulent virus be 

















| came virulent and caused destructive epi an Watchmaking 


demics. He says: “As long as we do We teach it thoroughly in as many months as it 
- moe = San alten aes , | formerly took years. Does away with tedious appren- 
not know the nature of virulence, as long ticeship. Money earned while studying. Positions 


as we are not able to control virulence, 
|but may be confron 


with the fact that an 


son, so long we have 
employ this principle 
man, however much we 
ciple with Friedmann, 
should be employed.” 

Citron objects to the 
unknown remedy whi 


tuberculous, although 


cuse for the administration of such a rem- 


avirulent virus has 


become virulent for some unknown rea BICYCLES TIRES 


secured. Easy terms. Send for catalog. 


. st. LOUIS WATCHMAKING SCHOOL, St. Louis, Missour! 
ted at any time)! => aa ca neelleet 





all been afraid to Complete line of Bicycles and 


Sundries at Low Prices 


of living virus in 














may agree in prin | Send for Catalogue 

that living virus This—$19.00 BROADWAY BICYCLE CO. 
Gash wiih Gober 60 Vesey St., New York 

introduction of an ‘ 





ch contains living 


he can find an ex- Visible Writers or otherwise 


virus into children who are not clinically ee Pree walraee con 


Branch of the Chicago M 
ary 4th, 1913. 


L.C.SMITHS, UNDERWOODS, OLIVERS, Ete. 
4 to 4 CES 


| Shipped Anywhere for = Tria! or Rented, allowing Kent to Apply. 


* Abstract of an address ine the discus rat class Machines. Full Guarantee, Write 
sion on the subject before the North Shove | Prices $15.00 Up f, for I 


Nustrated Catalog 10. Your opportunity. 
edical Society, Febru- | TYPEWRITER RMPORIUM (Est. 1899), 84-86 W, Lake St., CHICAGO 
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edy as a last resort in severe tuberculous |criminal. Friedmann has advanced noth- 
eases. He warns against the general use|ing but his bare assertion that these liv- 


of the remedy until Friedmann has clear- 


ly stated of what his material consists. 
He refers to the relatively unfavorable 
animal experiments, which he calls fail- 
ures 

Prof. Orth reports that the animal ex- 
periments did not ) ield absolutely good 
results. The immunized animals did not 





live much longer than the control animals. | 


| acquired tuberculosis. | 


They al 

Felix Klemperer’s discussion, which 
was largely historical and along zeneral| 
lines, is immensely interesting, but it} 
would lead too far to repeat it, even in| 
abstract He does not believe that the| 
curative remedy against tuberculosis has 
been found, that tuberculosis has been | 


as was neers 
but he insists that essential progress has | 
been made. He 
the suppurative action of tuberculin, even | 
of Friedmann’s bacilli, 
which had rendered earlier experiments | 
futile. He asks how| 
has been deprived of 


practically eradicated, 
by one of the gentlemen in the discussion, 


shows the importance of 


turtle tubercle 


at immunization 
Friedmann’s remedy 
this action of producing pus. Klemperer 
Citron that prophy lactically, | 
vaccination of children, the | 


is rather pre- 


agrees with 
i. for the 
use of Friedmann’s remedy 


e., 


mature. 

Goldscheider speaks from the point of 
view of the practitioner. He asserts that 
the clinical 
has been described in the cases treated is | 


purely improvement which 


not sufficient, and demands documentary 
and far better proof than has yet been | 
afforded of the actual benefit derived | 


from the remedy) 

In the further discussion, in which such 
Wolff-Eisner, Bier, and 
took part, similar reasons were advanced 


men as Goldberg 
for exercising great care and for waiting. 
that of renal 
tuberculosis which Friedmann had 
clared to be cured had been improved; in 


Schwenk denied a case 


de 


fact he said that the disease was still pro- 
gressive 

When 
in detail, we 


examine Friedmann’s report 
miss first of all the thorough 
and entering for 
which Koch's first account of the etiology 


we 


ness into essentials 
of tuberculosis has given such a splendid | 
which followed 


for instance by 


by 
Ehr- | 


| 


| 
| 


example, and was 
other 
lich in the announcement of his salvarsan. 


satisfactory 


investigators, 


Friedmann’s account is not 
and be characterized empirical 
far more than scientific. At the 
day it no longer suffices to say that a rem- 


tuberculosis. 


as 


must 
present | 
edy has cured or can cure 
The cure must be established, first by a 
Clinical improvement, which may be tem- 
porary matter of 
fact has been obtained by other remedies 
even better than could be done by Fried- 
mann, and has been obtained in this coun- 
try ISO7 ; it must shown 
that an actual immunity, demonstrable by 
laboratory tests, by the demonstration of 


only, and which as a 


since then be 


specific antibodies, has been produced, and 
that this for weeks, 
months, appear that 
the simplest 
agglutinins, al-|} 


persists 
not 
evel 


immunity 
It 
made 
for 
Koch had shown the way twelve 


years. does 
Friedmann 
serum 
though 
years before and more, and although the 
of 
demonstrated 


has 


tests, those 


behavior the opsonic curve has been | 

conclusively to stand in|} 
to the clinical improve- | 
in 


relation 
to the 
the course of treatment. 


positive 
ment and immunity acquired 

Friedmann’s experimental proof is piti- | 
fully insufficient to establish his conten- | 
tions. The was that 
his experiment animals lived three or four | 
times longer than the controls after viru- | 
lent while it shown | 
With other remedies that experiment ani- 
mals, 


sist a 


best he could show 


infection, has been 


| 


notably guinea pigs, absolutely re | 
virulent infection to which the con- | 
trols succumbed in the course of a few | 
months, and that the immunized animals 
were healthy and free from tuberculosis 
more than one year after infection. 
Although, as pointed out by Citron and 
other the use of living tubercle 
bacilli correct in the treatment of) 
tuberculosis in principle, I maintain that | 
the prophylactic use of such material in| 
children and infants little short | 


men, 


is 


of | 


is 


jer 
} will 


| hypodermic injection. 


| . . 
of lung signs, of enlarged lymph glands, 


lthe high price of gasoline efforts are be- 


j}ean be bought for $300, it is claimed. 


ing tubercle bacilli cannot change in their 
virulence and become harmful to the chil- 


dren. He can afford no guarantee that | 


he has not infected these children and | 
that eventually they may not acquire a | 
fatal tuberculosis. 


In spite of all the objections that may 
be raised against Friedmann’s remedy, or | 


Preserves Roads 
Prevents Dust 


his administration of it at 
against his 
nouncement, I am free to admit that there 
may be, and probably a deal of 
it. We certainly clinical 
improvement in a great many cases, which | 


rather against 


present, and incomplete an 


is, great 


good in have 
has been confirmed by clinicians and by | 
the We the | 
disappearance of physical signs, the gain | 
in weight, the restoration of the working 
ability, the loss of tubercle bacilli in the | 


| 


physicians in charge. have 


sputum, even the loss of a positive tuber- 
The 


good 


eulin reaction. only question is, 


whether equally results cannot be 


obtained with a less questionable, because 





less potentially dangerous remedy. This 
has been done. 

Dr. von Ruck, in this country, has| 
shown that it is not necessary to inject | 


Broadway, Norwich, Conn.. Treated with “ Tervia B.' 


living tubercle bacilli for the purpose of 
successful immunization, but that a prop- | 
combination of the various extractives 
this 
and certainly 


with 
far 
He has even succeeded in remov- | 


accomplish purpose equal 


with 





efficiency greater | 


A Dustless Thoroughfare 
safety. 
“Tee B” is a tar product which is 
liquid at normal temperatures and can be 
applied to the surface of a macadam road 
from a modified sprinkling cart, no other ap- 
paratus being necessary. 


__ A typical instance of the use of Tarvia B is 
in Norwich, Conn. Mr. E. C. Lillibridge, the 
Street Commissioner there, wrote as follows : 


November 15, 1912 
“You ask for my opinion concerning 
Tarvia B, to which I will say ! do not be- 
lieve it has any equal. We have used 
this maternal for three years and the 
more it is used, the better satisfaction 
it gives, as to preserving the road and 


ing the suppurative action of the tubercle 


hacilli by a proper balancing of the con- | 
tent in fats, or, perhaps better, by remov- 
ing the excess of fats and waxes from the 
tubercle bacilli, which he had found to be | 


for formation® after 


The usual procedure is to sweep the road of 
surface dust and dirt, apply the Tarvia B and 
keep the traffic away for a few hours until the 
Tarvia has penetrated into the road surface. 
This grade of Tarvia is used only on roads 


responsible abscess 


In children who are subjected to pro- 


phylactic inoculation with this remedy, where the rolling effect of traffic has made the lasting longer. We have the last year 
which, nota bene, entails no risk, for it interstices between the stones very small; on used this material on two miles of 
does not contain living tubercle bacilli, & soecee = of bitumen would streets and to-day those streets are in 
the most surprising clinical improvement not do, because it could not percolate into so excellent condition after the trafhe of 


closely bonded a surface. Tarvia B, however, 
finds its way into such surfaces and forms a 
matrix, holding the fine screenings in position, 
enting raveling and erosion, preventing 
formation of dust by automobile traffic and 
greatly prolonging the life of the roadway. 


BARRETT MANUFACTURING COMPANY 


heavy teams and autos. 

In addition to Tarvia B there is Tarvia A 
for hot surface application and Tarvia X for 
road construction. 


was shown, especially a decided improve- 
ment in nutrition, a disappearance of all 
the clinical signs where they had existed, 
; : : Booklets sent free on request. 
of anemia, ete., and what is more signifi- 
cant, the sera of all these children showed 
in tuberculosis 


progressive increase 





a New York Chicago Philadelphia Boston St. Louis Kansas City Cleveland 

antibodies, agglutinins, amboceptor, opso- | Cincinnati Minneapolis Pittsburgh Seattle Corey, Ala. 

nips. Further, they showed, and con- THE PATERSON MPG. CO., Lad Montteal Toronto Winnipeg Vancouver S&t, John, N.B. Halifax N.S 
tinue to show lytic power, the power to 


dissolve tubercle bacilli in vitro. 
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MOTORS 
The New York Motor Boat Show ELECTRIC perce: REA oRNS 
gee Motor Boat Show in Madison fe eo pe nnd pat 
Square Garden this year was perhaps by HAVE A TONE WHICH iS LOUD 
more than ever chiefly an exhibition of ROTH BROS. & CO. SUSTAINED and PENETRATING—NOT ABRUPTLY HARSH 


198 Loomis Street, Chicago, Ills. THE HOLTZER-CABOT ELEC. CO. 


| Chi ni. Brookline, Mass. 


This Way 


for Quick 








marine engines. There was also a goodly 
display of boats of various types, though 
the boats were not so numerous as here- 
tofore. The cruisers were represented by 
two large 40-foot the expensive 
pleasure craft by a 54-foot “Speedway de 
Visite,” in 
the front and a commodious open cockpit 
in the rear, and the speedy runabouts and 
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with every convenience. On account of 


hop 
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Where grime and grease are 
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ing made to reduce the fuel consumption 
to a minimum of 
carbureters, but there did not seem to be | 
any tendency to use kerosene or crude oil. | 

The hydroplanes, of attracted | 
the most attention, especially since they | 
have almost completely taken the place of 
Even that 
well known builder of steel Ww. &. 
Mullins, has brought out a 16-foot hydro- 
plane hull which, equipped with a 3-cylin 
18 to 25 horse- 


by means economica | 





course, 


the displacement type of boat. 


boats, 


der, 2-cycle motor of but most stubborn 
power, is designed to travel at the rate of 
28 statute miles an hour, and this all for 
a moderate price. An ordinary 


launch with inclosed motor in the cockpit 


lurks and soap and polish fail 
where grit, soot, rust, tarnish, 
oil cling the hardest 


There Old Dutch C leanser 
halves the work reduces the 
expense. 


steel 


The hydroplanes of all types— 
monoplanes, single-step, and multiple-step. 
The chief representatives of the second 
class were the “Baby Reliance II.,” win- 
ner of one of the three races for the 
Harmsworth Cup last September, and a 
new hull, intended to be fitted with two 
400 8-cylinder vertical mo- 
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I step hydroplane 
was illustrated by 
fitted with 
60 horse-power S-cylinder 
respectively. 


| Fauber, 


planes” 150 horse-power 


and 4-cylinder | 


vertical engines, These boats | 


have made 48.3 miles per hour and 35 


miles per hour in tests on Newark Bay. | 
Their 
metal having small V-shaped corrugations | 
hull, the V's | 
This 
arranged in| 


bottoms are covered with sheet | 


running lengthwise of the 


being placed 5 or 6 inches apart. 


corrugated metal covering is 


f and 5 low steps (about an inch) on the 


low-powered and high-powered boats, re 


spectively. The hull in eross-section forms 


a wide open V_ throughout its entire 
length. Longitudinal slots are cut in the 
vertical sides between the bottom plank 


ing and the corrugated sheet metal to let 


in air and thus keep a vacuum, with its 
being produced 


which 


from 
“Pioneer,” 


drag, 


boat, won 


races previously men-| 


tioned, 5-step Fauber hydroplane. 
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against 42.75 
“Baby Reliance 
150 to 180 horse-power 


and twin screws she made 
hour in the 
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race as miles 
— hour 

(fitted with a 
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which this boat 
of hydroplane 


in the race won. 
hull 


was illustrated 


The monoplane type 
is no step, 
200 horse power eraft built for 


distinctly | 


by a huge 


an Indianapolis sportsman. A 





nevel monoplane hull was that of the 
“Viper V.,.” shown in the basement. This | 
| hull was just the reverse of the usual 


| hydroplane in that the bottom was deeply 
coneaved from the fully half way to 
so much so, in fact, that it is 
a sea-sled since the sides form what 
called 
toward the 


bow 
the stern 
called 





runners. The concavity 
that the| 
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;are mounted on shafts projecting through | 
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| starting 
| motor. 
| ment, 


jat night. 


the vertical stern planking just above the 
boat. As 
propellers are 


lower | 
immersed, they 
Contrary 


bottom of the only the 
half of the 
propellers. 
that a 
merged propeller half as efficient 
totally submerged one, Mr. Albert 
the designer of boat, 


“surface” 


to the general opinion semi-sub 
is only 
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this new 
is only from 6 to 9 per 


cent slip with surface propellers, while 
the drag of the shaft, strut, 
ete. (amounting in some 


cent of the 


propeller boss, 
40 per 
total resistance) is done away 


cases to 


with. This boat has outwardly-swinging 
rudder plates hinged to each of its ver- 


tical sides. The engine is placed toward 


the stern instead of in the bow, and a gen- 


erous cockpit is located forward. The 


is said to be very 
seaworthy, and also to offer the advan- 
tage of trapping the air and forming an 
that materially 
pounding a hydroplane generally meets 


The results obtained with this boat 


air cushion reduces the 


are remarkable. A 25 horse-power motor 
weighing 400 pounds drove a_ 1,600-pound 
hour, while lift- 
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boat at over 26 miles per 
ing SO pounds per 
about four times the efficiency 
the ordinary hydroplane. 

The placing of the motor in a separate 
bow of the boat, 
makes 
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which is almost universal this year, 
Conse- 
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the cockpit or an electric self- 
outfit is arranged alongside the 
This latter is a decided improve- 
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especially boat is to be 


used by ladies, as in addition to the self- 


starting motor, electric lights are provided 
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whole 


gained through Capt. Seott's sec- 
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and four 
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so cheerfully 
| scientific results of his previous expedi- 
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| published. Thanks, however, to the jour- 


nalistie arrangements so admirably 
| worked out in connection with this as 
with other reeent polar enterprises, the 


salient facts are already before us. 

The history of antarctic 
to date has comprised two stages. The 
first extended from the latter part of 
the eighteenth century to the early 
of the twentieth. 
were Cook, 


exploration up 


years 
Some of its great names 
Bellinghausen, Weddell, Bal- 
d'Urville, Wilkes, Ross, 
Chun, Borehgrevink, Ger- 
lache, Arctowski, Drygalski, Norden- 
skjold, Chronologieally this 
first stage overlaps the second, from which 
it is distinguished by the fact that its 
operations were confined almost entirely 
to the seas surrounding the antarctic con- 


Dumont 
Bruce, 


leny, 
Moore, 


and Charcot. 
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tinent. Many features of the continent it- 
self were discovered, but nearly always 
| from the decks of vessels, and in many of 
there large ele- 


these discoveries was a 


ment of conjecture. 


The second stage really took its rise 
from the meeting of the Sixth Interna- 
tional Geographical Congress in London, 


in 1895, 
graphers 
antarctic 


when the dissatisfaction of geo- 
with the previous methods of 
research was crystallized in the 
decision that the actual exploration of the 
antarctic urgent 


continent was the most 








remaining to be done to- 
our knowledge of the | 
and the means of accom- | 
desideratum pointed 
Neumayer, Joseph | 
John Murray, and Sir 
Markham. While special 
was given to the work of land expeditions, | 
the 
search, 
the 
included in 
the 
mulated by 

1. To determine 
of the 


piece of work 


ward completing 
earth's surface, 
|plishing this 
out by Dr. 
Hooker, 


were 
von Sir 
Sir Clem- | 
ents emphasis | 
oceanographic  re- | 
as throwing important light 
of the adjacent continent, 
the and the de- 
task in hand thus for- 
Murray: 
the 
continent. 

into the interior. 

and depth of| 


continuation f 
Upon | 
hature was 
programme, 


tails of were 





nature and extent | 
antaretic 
2. To penetrate 
3. To 
the 
4. To observe 


ascertain the nature 


ice-cap. 


the character of the un- 


derlying rocks and the fossils 
5. To take magnetic and meteorological 


— | observations, both at sea and on land 
|| 6. To observe the temperature of the| 
; ocean at all depths 
7. To take pendulum observations. 
To sound, trawl, and dredge. | 
To British science belongs the glory of | 
|having proved the feasibility and com-| 
}parative facility of penetrating the ice- 


actually landing parties of ex- 


the 


pack and 
and 
that 


with 


antarctic continent; 
the 


been made by 


plorers on 


practically all land journeys in 
Britons, 
The 


year 


quarter have 
abor- 
ago | 
hardly deserves mention in this connec- | 
Filchner’s German expedition, | 
the purpose of a| 
journey, appears to have| 
accomplished little, if any, exploration on | 
land, though the details of his 
just completed, are still unknown. 

The Antarctica 


suggest practical reader a 


the exception of Amundsen’s. 


tive Japanese undertaking of a 
tion, while 
expressly organized for 
long overland 
travels, | 


mere size of ought to| 
to the 


of answers to 


number | 


his inevitable cui bono? 


antaretic exploration in gen- 


Scott, 


coneerning 
The 
in his first expedition, 


eral. continent of which Capt. 


was the pioneer ex- 
and one half mil 


earth's surface— 


plorer, covers some five 


lion square miles of the 


about the area of Europe and Australia 
combined. <A gap of this extent on our 
maps precludes any complete knowledge 


the | 
distribution of of | 
the main structural features of the earth's | 
crust of a host of fundamental 
matters the ultimate 
which ramify through 
and affect the welfare of all mankind. 
Before the era in South Polar ex- 


globe, of 


the 
the magnetic 


of the wind systems of 
elements, 


in short 
practical bearings of 
life 


our everyday 


hew 


ploration, which Seott inaugurated, the 
continental character of Antarctica was 


altogether conjectural. It was hardly 
doubted that at some time in the remote 
|} past land had extended continuously from 
South America to Australia, a fact ex- 
) blaining the remarkable points of resemb- 
| lance between the existing faunas of those 


i two but al! that known 
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P ; 66 99 La i 
about the modern remains of this land ST pa medi 

uSS 0 > » ai -, as a U J For Foot 

mass ¢ uld be explaing a is well on the pry Sioned LATHES 
assumption of an archipelago, masked tsiletes Ene Grtatetx werk 
under a load of ice, as upon that of a in the repair shop, garage, tool 

: . room and machine shop. 

continent. In fact, up to a year ago there Send for Catalogue B 


appeared to be strong reasons for believ- 


that the 


twain 


ing so-called continent was cleft | 
connecting 
this belief 
disproved the 


Seott, Shackleton 


by a broad channel 


Weddell 


conclusively 


in 


Ross and seas, and 


was only by 
combined discoVeries of 
Amundsen 


this 


and 
In 


need be 


only a_ hasty 
work of Seott’s two 


place summary 
given of the 
should considered 
definitely 
first. The 


Sea, which 


which be 
the 


as a supplement to the 


expeditions, 


together, since second was 


planned 


first expedition entered Ross 


all experience up to date indicates is the 


most practicable gateway to the interior, 
in January, 1902. The first task accom- 
plished was the exploration of the Bar- 
rier edge from end to end. The Barrier 
was found to have receded some thirty 
miles since the days of Ross. A land 
ing was made and a captive balloon sent 
up for the inspection of the interior. 
Next Seott discovered the high land 
bounding the Barrier to the east, and 
named it “King Edward VII. Land.” At 


discovered 
voleanoes Erebus and Terror 
and the 

thoroughly 
of 
exploration 


the other end of the Barrier he 
that the 


an island 


are 


on (Ross Island), vol 


formations here were 
The 


however, 


eanic 


studied great achievement this 


expedition, was the 
of the 


south 


of mountains extending 
Adair, of the ice 
of them. During the 
made a sledge journey 
parallel to the Victorian range, 
hundred 
had 
traveled 
the 
the 
miles. 
this 


huge range 


from Cape and 


plateau lying west 


first season Scott 


due south, 


point nearly three miles 


the 
During 


to a 
than 
the 

the 
advancing 
and sixty 
made on 


one 
he 
mountains 


nearer pole any gone 


before second 


westward, scaling by 


Ferrar Glacier and over 


inland ice one hundred 
The 
journey 
afterward actually 


Shackleton’s expedition. 


observations 
location of the 
reached by 


magnetic 
fixed the magnetic 
mem 


During 


pole, 


bers of 


the two years the party made splendid 
series of meteorological, magnetic, pendu- 
lum, tidal, and biological observations 
The second expedition, which sailed in 
| the autumn of 1910, was, with the pos 
| sible exception of Filchner’s, the strong 


expedition that ever entered 
Shackleton, 
had in the mean- 


est scientific 
j}the Polar régions. 
of the first expedition, 
time returned to the Antarctic 
further explorations 
and 





a member 


from 
the 


made 
old 
| Beardmore 
“farthest 

continent. 


account, 


Scott's base, pushed over 


to a and sensa- 
south” in the very 

Seott’s original plan in 
his distribute 
the activities of his large and able staff in 
directions; an eastern 
King Edward Land; 
Victorian range west 


Glacier new 


tional heart 
of the 
second to 


enterprise was 


four principal 
party 
au western party 
of McMurdo 
main at headquarters to carry out elabor- 


was to explore 
the 


Sound; a party was to re- 


ate scientific observations; and a south- 
ern party, headed by Scott himself, was 
to proceed, if possible, to the Pole, in| 


order, Sir Clements Markham would have 
us believe, to make magnetic observations, | 
“the only practical reason for going 
there.” His expedition as a whole car- 
ried out a programme of scientific re- 
search as thorough as the most conserva- 
tive mentors of the enterprise at home 


Some changes in the 
The eastern party, 


could have desired. 
plans had to be made. 
under Lieut. Campbell, was unable to land 
on King Edward Land, 
stead to Cape Adair, thus 

“northern” After a 
ploration in that region they 
by the ship, 
and again 
Bay, 
ship 
off, 
with 


and proceeded in- 
the 
ex- 


becoming 
of 
were picked 
the “Terra 
at Terra 
journey. 
to take 
impassable ice, 


party. year 


up expedition 
Nova,” 
Nova 
The 

them 


ashore 
short 
however, 
of 
stores and only a 
were obliged to im- 
showbank, 
200 


set 
for a sledge 
was, unable 
on account 
and very 
outfit 


winter 


mei 
they 


iger 
summer 
provise quarters 
ultimately making their 
overland to the expedition’s base at Cape 
Evans. 


in a 


way miles 


The western party carried out geologi- | 
cal work on an extensive scale, and dis-|417 Fifth Avenue 


| bop 
on his own} 
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coloration and makes a hard, smooth, 
pleasing, durable finish. It comes in a 
liquid form ready for use—14 colors. 
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ers Elastic Cement Floor Finish. 
It makes a smooth, hard, gloss surface, 
prevents wear and floor dust, and is 
easily cleaned. A very durable and 
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| the 


ithe 17th, Jupiter again on the 29th, and 


| 
covered, among other things, a deposit of | 
| 


temper 


presperusey coal, evidence that a 
ate climate must have once prevailed in 
this region. They also found thousands 


of wingless insects, of two species. The 
party at headquarters made very thor- 
ough meteorological and magnetic obser- 


vations. A magnetic observatory was ex 
cavated in the side of a glacier, 
uniform temperature throughout the year. 
The physical work was carried out by Dr. 


to secure 





George Simpson, of the Indian Meteor- 
ological Department, who is a specialist 
in atmospheric electricity. Dr. Simpson 


returned to England last summer, and at 
a meeting of the Royal 
| Society announced some 


Meteorological! 


very interesting 





discoveries in meteorological optics made 


during his southern sojourn. Upper-air 


|}soundings were made with balloons to a 
height of six miles. <A bold feat carried | 
| . . . ". | 
out in mid-winter by Wilson, Bowers and 


| 
| 
| 
| 
| 


| Garrard consisted of a five weeks’ journey 
across the Barrier to study the incubation 
of the emperor penguins, which breed in 
winter. 

The suggestion made some months ago 
by Mr. E. S. Balch, in the Bulletin of the 


American Geographical Society, that 
Scott had chosen the meteorologically 
worst side of the Barrier for his inland} 
route has been tragically confirmed. The| 
furious blizzards for which the whole} 
periphery of the Antarctic continent is 


notorious, sometimes attaining a force of 
70 or SO miles an hour, appear to be the 
result of air drainage down the slopes of 
the In 
cordance with a well known law, they are 


vast ice-cap of the interior. ue- 


deflected to the left by the rotation of 
the earth. Thus the furious blizzards of 
the Barrier are mainly from the south 


east, and a glance at the map shows that 
Scott experienced the full | 
brunt of them, to say nothing of the fact 
that they delayed his departure from his 


must have 


base to a dangerously late period in the 
season. Amundsen’s route, and especialls 
the location of his base, was far more fav- 
orable with respect to these winds—and a 
his and Seott’s ex 


comparison between 





periences affords a striking lesson in ant 
this 
parison does not indicate better judgment 


arctic meteorology. However, com 


on the part of the Norwegian explorer, for 


his easterly route was chosen solely to| 
avoid trespassing upon territory pre- | 
émpted by another. 

A comparison between Scott's and | 


Amundsen's methods of travel lies beyond 
the scope of the present article, but the 
writer may perhaps be pardoned for sug- 
gesting that Seott’s preference for human 
as compared of trac- 
tion seems the height of quixotism. 


with other modes 





The Heavens in March 


| (Concluded from page 208 ) | 
Taurus, setting after 11 P. M. Uranus | 
is in Capricornus, rising about 4 A. M.| 


Neptune is in Gemini, and sets at about 
3 A. M. 

The the 
on 


Moon at 7 P. M. on 
7th, in her first quarter at 4 P. M. 
the 15th, full at 7 A. M. on the 22d, and 
in her last quarter at S A. M. on the 29th. 
us on the 21st, and farth 
est the 6th. 
her’ circuit of the heavens, she passes by 
Jupiter on the 2d, Mars and Uranus on 
4th. Mercury on the 9th, Venus on 
the 11th, Saturn on the 13th, Neptune on 


is new 


She is nearest 


away on As she completes 


Uranus on the 3ist. 

| At the time of full Moon 
there is a total lunar eclipse. 
| phases of this are visible in the eastern 
part of the United States, and the whole 
eclipse on the Pacific Coast. The Moon 
goes almost centrally through the Earth’s 
shadow, and totality lasts more than an 


on the 22d, 
The earlier 


hour and a half. According to Eastern 
standard time, the first contact of the 
Moon with the shadow comes at 5:15 
A. M.: totality lasts from 6:11 to 7:44; 


and the Moon leaves the shadow at 8:43. 
Only the beginning of the eclipse can be 
seen from Washington; but from points 
on the Pacific Coast, by whose time all 
the phases occur three hours earlier, the 
whole eclipse can be observed. 
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| give any shock by themselves 


| third rail is charged to full voltage all the 


| third rail alone, no shock would be felt, 
is no way for the electricity to escape from you to 
| the earth. 
| when you put one foot upon the ground, the other 
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Kindly keep your queries on separate sheets 

f paper when corresponding about such mat- 
ters as patents. subscriptions, books, ete This 
will greatly facilitat answering your ques 
tions, as in many ases they have to be re- 
ferred to experts. The full name and address 
sh ld be given on every sheet No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time | 
and will be mailed on request 
(12753) C B. writes: In reference wl 
query 12741, please allow me to suggest that there | 
| 


are no hatcheries in the clouds for breeding angle 


worms, toads or frogs Angle worms breed and 
live in the ground. and they are so secure there 
that no wind is sufficient to suck them out and up | 
to the clouds But as their enemies, the birds, | 
prey on them during the daytime, they haa 
become night workers, and parade mostly in the 
night, and especially during warm rains The 
worms P. S. Fg saw came out during the ‘‘several 


hours of rain,’’ but a sudden change to snow stif- 
they could not get back into their 
They struggled for life and kept on top of 
to death | 
everybody 
As 


they 


fened them so 
holes 
the 
where 


accumulating snow, but at last froze 
he found them Of 
knows that toads and frogs breed in water 
soon as they have developed from tadpoles 


course 


from water 
spring and early 
Their sudden appearance at such times 

* popular fallacy that they have 
Now not 
explanations also in accordance 


generally change their dwelling place 


to land during a warm rain in 


summer 
| 
has developer the 


rained dow! are these common 


and with 
knowledge? A. There can be no doubt of 
the common sense character of C. W. B.'s explana- 
tion of the phenomenon in question. Nor is there 
any doubt that in certain storms there an up- 
ward current sufficient to raise small! articies and 
carry them long distances before they drop out of 
the whirl. Waldo’s ‘Elementary 
page 248, states that “large rain drops 0.1 inch in 
diameter require an upward current of only 


Sense 


scientific 


is 


Meteorology 


16.5} 


| miles per hour to sustain them when the air pres- | 


| cannot he 


sure is 23 inches 
air current 
their falling to the 


ascending current 


while small rain drops require an 
of only 3 miles per hour to prevent | 
Also the 
in a tornado had a velocity ot | 
100 miles per hour, where the pressure of the air is 
15 this would prevent a hail 
inches in diameter from falling to the 
These in 
and in ordinary storms to a lesser degre+ 
must determined 
the circumstances of that particular instance 


ground In case 


oo 
stone 2.5 


ground 
violent | 


inches 


ascending currents exist all 
storms 
Any particular instance be by 

and | 
determined by any general belief in the | 
possibility or impossibility of the carrying up and | 
dropping of small things from the clouds. We} 
grant that this explanation should have been given 
the so that the meaning might 
have Our meaning was this: Whether 
carried in the particular 


determined by a knowledge of 


in former note 


been clear 


small worms were up 


instance must be 


the force and character of the storm in question, | 
conditions which we did not know The only | 
condition we intended to state was the possibility 


of such an with a sufficient 


motion of the storm 


occurrence rotary 


12754 D. asks: Please explain in 
non-technical language how the Chinese use the 
Chinese abacus to count. And why other nations 


The 
on which the results of computa- 
yne in the head are tallied, as it were. It is 
box divided lengthwise a bar, and 
having several wires crossing the box and passing 
through the bar of the 
balls, and on the there are 
The five balls stand for units, and the 
stand for five or ten taken together 
the five wire have been tallied 
the two balls is pushed up, the five balls are pushed 
back, and the 
been tallied when one on the next wire is pushed | 
up and this ten is pushed down. Any 
wire may be taken as units. Those to the left will 
hundreds, etc.; those to the right of this | 
will be tenths, hundredths, etc. Simple tallying of | 
calculations is done on the abacus with rapidity 
but if a mistake is made it cannot be detected. | 
The work must be through again. A similar 
instrument was employed in ancient times by the 
Romans, but modern nations find paper and pen- | 
cil a better way to perform their reckoning 


do not use it. A Chinese abacus is simply a 
counting board 
tions d 
a shallow by 


On one side bar are five 
two balls 
two balls | 
When | 


one of | 


other side 





each 
balls on one 
tally proceeds till another five has 


or two fives) 


be tens 


gone 


(12755) H. J. S. writes: Recognized as 
the authority, I seek information Is it 
necessary for one to stand on all three rails of a 
third-rail system in order to get a shock? Are not 
the two running rails connected as one arm of a 
current, with the third rail as the other? Is it not 
possible to stand on the third rail and one of the 
running rails and receive a shock? Also in rain 
through a short circuiting. cannot one receive a 
shock standing on the third rail alone? A. In a 
third-rail system the two rails which carry the 
cars are in connection with the earth, and cannot 
The current comes 
by the third rail from the power house, and the 
time 
Standing on the ground or on one of the rails of 
the track, you will certainly 
shock by touching the third rail 


only 


receive a severe 
Standing on the 


since there 


If you step off, you will receive a shock 





being on the third raii. 


| by numerous engravings. 
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“RANGER ” BIcYcLE 
on approval, freight 


prepaid, to any place in 
the U.S. without a cent 
deposit in advance, and 
ae 10 care ’ free trial 
from you receive it. 
It aan beer suityou inevery 
way and is not all or more 
than we claim for it and a 
better bicycle than you can 
get anywhere else regardiess 
of price, or if for any reason 


keep it, ship it back to us at 
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ou will not be one cent o 


LOW FACTORY PRICES ¥\ °, “sei a the 


bicycles direct from factory to oar hon 
ices than any other house. We save you 
€10 to $25 middiemen’s profit on every bicycle. Highest 
grade modeis with Puncture-Proof tires, Imported Roller 
chains, pedals, etc., at prices a0 higher than cheap mail 
order be ycles; um ¢ models at 
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f low 
AGENTS WANTED 12 cach town and district to 
ride and exbibit a comple 





i) 





*Ranger” Bicycle id by us. You will 
astonished at our wonderfully low prices and the 
liberal propositions and special offer we give on the first 





1913 * 


1913 arr going ne Rar oF town. / rite at once for our 
special off T BUY a bicycle ora pair of tires 
from cummael any price until you receiveour catalogue 
and learn our low prices and liberal terms. Bicycle 
Dealers, you can sel! our bicycle under your own name 
plate at double our prices. Orders filled the day received. 
Second-Hand Bicycles—A limited number taken in 
—— xa con es retail stores will beclosed out at once 
ih. Descriptive bargain list mailed free. 
TIRES,  COASTER- BRAKE fo wheels, inner tubes, 
ps, cyclometers, . ar 

repairs, ane everything in ‘be Pbicycle line at ha 
usual pri pri DO oT Ww AIT but writo today for our 
Large € ene Dean tifally y inusteated and containing a 
reat fund of ee matte: a. i 1 ng pn 


only costs et everything 
MEAD CYCLE CO... Dept. S-175 CHICAGO, ILL. 














MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 
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Manufactured by VOLNEY W. MASON & CO., Inc. 
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AND 
PROPERTIES are fully described in Scientific 
American Supplement 1430. The paper is illustrated 
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President Wilson’s third 
article in the great series 
on ‘*The New Freedom.”’ 

* On all news stands March 
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Special Offer on The 
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QUALITY ano SERVICE 


These are the two factors of Remington Typewriter 
Supremacy. 

Remington quality is in the machine; Remington 
service is back of the machine. The one goes with the 
sale; the other follows the sale. And both are essential to 
the permanent satisfaction of the typewriter user. 

The great expansion of the Remington Sales Organiza- 
tion has advanced our service facilities beyond any stand- 
ard attained or attainable in the past. We reach every- 
body and everybody can reach us. Whatever your 
need in the typewriter service line, whether 
ribbons, carbons, inspections, adjustments, rentals 
or operators, the means to supply that need are 
bound to be close at hand if your machine is a 


REMINGTON 


Remington Typewriter Company 


Incorporated ) 


New York and Everywhere 





Parents: Is Your Son Getting On? 


S he earning good wages? Is he being 
advanced regularly in pay and _ responsi- 
bility? 


Is he learning a useful trade which will always 
bring him a good living? 


Is he getting good training —physical and 
mental — for the future? 

Is he living a healthy life, with plenty of whole- 
some food, plenty of sleep and plenty of good 
companionship with ambitious young fellows ? 
Is he having the chance to improve himself by study 
and the opportunity to see something of the world? 


These are things that will make a man out of him, 
And they are some of the things the 


United States Navy 


offers young men between 17 and 25 years of age. (If 
you have a trade you can enlist under 35.) 

Call at the Navy Recruiting Station in your locality. 
We'll give you the address. Find out from the off- 
cers there all about the Navy. 

Ask about the advantages mentioned above, and ask 
especially about the 50 different trades practiced in 
the Navy, their special pay, and the chances to learn 
and use them. 

Write for free book ‘“The Making of a Man-O’- 
Warsman.” Tells in interesting language and clear 
pictures all about the enlisted man’s daily life on a 
U. S. Man-O’-War. You won't forget to send if you 
write a post card now, before you lay this magazine 
aside. Address 


BUREAU OF 
NAVIGATION 


Box 39, Navy Department 
Washington, D. C. 
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“Nope-not going out to-night: 
-too ae Ro ‘ 


“I’ve just settled down in my big easy chair for an 
evening at home with my favorite book and pipe— 
and a big fresh tin of Velvet. 


““No, thank you—not to-night !”’ 
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